WORLD'S  LARGESTi  INDEPENDENT  HAM  MAGAZINE 


December  1969 


i 


l>€l 


%  • 


1969  INDEX 

Buyer's  Guide 

of  Ham  Gear 

Freq  Meter,  Microwave 

Checker,  Diode 

TV  Report,  Slow  Scan 

P.S.,  Mobile 

Christmas,  Merry 

New  Year,  Happy 


^ 


"ny^ 


V 


H 


H 


•*• 


0^        4' 


•  •••• 


rTT 


«•% 


4i 


■i 


iwwwwiwuwe^' 


■WWB^Ijimti 


I 


try  World  travel. ..first  class  I 

Sit  down  to  one  of  the  new  GT-550s,,. switch  on  tliat  tremendous 
power.., and  pick  up  one  of  your  favorite  DX  contacts.  You'll  swear 
you're  talking  to  the  guy  next  door! 

This  is  the  rig*  The  one  they  all  want  And  now  you  understand  why. 
Makes  you  want  to  go  home  and  throw  rocks  at  your  own  outfit. 

The  price  kinda  surprises  a  guy,  too.  Doesn't  cost  as  much  as  you 
figured  to  own  the  best.  You  can  add  those  great  matched  accessories 
one  at  a  time  until  you  have  everything  a  ham  could  want 

Wonder  what  you  can  get  on  a  trade-in?  Ask  your  dealer. 

See  the  Galaxy  line  at  your  Dealer's*  If  he  doesnH 
have  it,  write  us  for  one  near  you  who  does. 
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On  the  Cover 

Com memora ling  man's  first  landine  on  the 
surface  of  the  moon,  this  special  73  Christmas 
cover  reminds  one  not  only  of  the  uni%'ersal 
quest  lor  peace  on  eajth  but  also  some  of  the 
good  that  has  come  from  modern  electronic 
technology*  Early^and  recent — amateur  radio 
experimentation  and  pioneering  has  contri- 
buted vastly  to  the  new  pioneering  in  space 
exploration.  Yet,  not  surprisingly,  many  stan- 
dard switching  romponeiits  used  extensively  in 
current  ham  projects  also  played  a  vital  role  in 
the  Apollo  mission  in  both  spacecraft  and 
ground  support  equipment. 

AU  standard  distributor  items,  the  following 
are   shown    on    the   cover  from  boltom   to  top 


(F0U*U  recognise  Astatic  D-104  microphone  at 
right,  we*re  certain):  Oak  Manufacturing  Co.'s 
1  Oppositions  0.300-in.  diameter  rotary  switch 
(the  world's  smaUestn.  by  the  way)^  at  bottom, 
Oak*s  one-half  inch  diameter  precision  rotary 
switch;  at  bottom  right.  Hart- Advancers  micro- 
miniature hermetically  sealed  relay  (blue  color): 
in  front  of  pushbutton  complex  is  Hart- 
Advance's  easily  recognizable  continuous  duty 
general  purpose  relay;  ceriterstage,  Oak*s  push- 
button switch,  four*pole,  double-throw  per 
plunger;  astronaut  is  **working'*  on  Oak*s  cera- 
mic section  rotary  switch;  in  far  background, 
Hart-Advance'S  "VersaPac**  miniature  industrial 
relay.  Both  Hartv\dvance  and  Oak  Manufactur- 
ing Co.  are  divisions  of  Oak  Electro /Netics 
Corp,,  Crystal  Lake,  111,  60014. 
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SEASON'S  GREETINGS 
from  the  73  staff 
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Here  is  the  whole  gang! 

In  the  top  row  you  will  see  Phil  Price,  an 
actor  turned  production  roan,  who  super* 
vises  the  typesetting,  drafting,  layout  and 
makeup  of  all  the  articles  in  each  issue.  Next 
to  him  is  Lin  Green,  wife  of  the  publisher, 
who  helps  with  circulation,  though  her 
primary  occupation  is  painting. 

In  the  middle  row  we  see  Walter  Manek, 
our  resident  sculptor,  who  keeps  the  73 
Headquarters  in  repatTy  helps  with  the  mail- 
ing, and  several  hundred  other  jobs.  Next  to 
Walter  is  Diane  Shaw,  our  advertising  mana- 
ger. Diane  is  knocking  the  advertisers  for  a 
loop,  Diane  writes  poetry,  rides  horseback, 
and  is  an  all  around  doU.  Dotty  Gibson 
handles  our  subscriptions  and  battles  our 
ever  efficient  computer  service  down  in 
Massachusettes.  Roger  Block,  to  her  right,  an 
artist,  is  our  production  manager  and  gets 
the  magazine  ready  for  the  printer  each 
month.  The  November  cover  was  his  work. 


By  the  "e"  is  Don  Weiss,  our  circulation 
manager.  Just  below  Don  is  Jane  Tracey, 
who  sets  most  of  the  type  for  each  issue  on 
the  IBM  Composer. 

On  the  bottom  row  is  Jeanne  Caskie, 
who  lays  out  most  of  the  pages  of  the 
magazine  and  does  finished  paste-up  of  the 
pages  and  ads,  Jeanne  has  a  hobby  of 
painting  CymboUcs.  ,  .we'll  try  and  get  her 
to  do  some  on  amateur  radio.  Wayne  is  next, 
eager  to  be  operating  from  Yl,  but  too 
overloaded  with  editorial  and  publishing 
work  to  get  away.  Whitney  Tobias,  Wayne's 
right  arm,  is  on  his  left  (your  right).  On  the  i 
right  is  Joe  LaVigne,  our  bookkeeper,  wha 
runs  an  antique  shop  in  his  spare  time.  " 

What  About  Christmas? 

Christmas  is,  for  most  of  us,  by  far  the 
most  outstanding  time  landmark,  measuring 
off  the  years  even  more  definitively  than 
birthdays.  Coming  as  it  does  at  the  end  of 
the  year,  it  is  a  time  of  tidying  up  things  for 
the  year  just  past,  .  .a  time  for  remembering, 
a  time  for  thanking.  It  is  fitting  that 
Christmas  is  followed  quickly  by  New 
Year's,  a  time  for  looking  to  the  future. 

, Though  it  is  admittedly  a  great  effort,  I 
shall  attempt  to  refrain  from  joining  the  rush 
to  commercialize  on  Christmas  by  suggest- 
ing,  even  casually,  that  you  remember  your 
amateur  radio  friends  with  a  subscription  to 
73.  Restraint  such  as  this  does  not  come 
naturally  to  me,  you  realize.  It  is  even  more 
difficult  to  exercise  this  restraint  when  I 
recall  the  pleasure  that  1  felt  all  through  the 
last  year  when  gift  subscriptions  to  maga- 
zines arrived  each  month.  My  moral  fibre  is 
firm,  however,  and  my  convictions  resolute; 
I  shall  say  nothing. 

Instead,  1  would  like  to  suggest  that  you 
take  a  few  moments  to  remember  back  over 
this  past  year  and  add  the  names  of  your  | 
particular  amateur  radio  friends  to  your  . 
family  Christmas  card  list.  Perhaps  you  have 
made  some  interesting  contacts  in  some  of 

(continued  on  page  128) 
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I  For  The  Experimenter ! 

International  EX  Crystal  &  EX  Kits 

OSCILLATOR  /  RF  MIXER  /  RF  AMPLIFIER  /  POWER  AMPLIFIER 


I 


Crystal  controlled  transistor  type* 
Lo  Kit  3.000  to  19,999  KHz         -v 
Hi  Kit  20,000  to  60.000  KHz       ^ 
(Specify  when  ordering) 


MXX-1  Transistor  RF  Mixer  $3.50 

A  single  tuned  circuit  intended  for  signal  con- 
version in  the  3  to  170  MHz  range.  Harmonics 
of  the  OX  oscillator  are  used  for  injection  in 
the  60  to  170  MHz  range. 

Lo  Kit  3  to  20  MHz 

Hi  Kh20  to  170  MHz 

(Specify  when  ordering) 


MXX-1 


SAX-1  Transistor  RF  Amplifier  $3,50 

A  small  signal  amplifier  to  drive  MXX-1  mixer. 
Single  tuned  input  and  link  output. 

Lo  Kit  3  to  20  MHz 

Hi  Kit  20  to  170  MHz 

(Specify  when  ordering) 

PAX-1  Transistor  RF  Power  Amplifier  $3.75 
A  single  tuned  output  amplifier  designed  to 
follow  the  OX  oscillator.  Outputs  up  to  200  mw 
can  be  obtained  depending  on  the  frequency 
and  voltage.  Amplifier  can  be  amplitude  modu- 
lated for  low  power  communication.  Frequency 
range  3,000  to  30,000  KHz. 

BAX*1  Broadband  Amplifier  $3.75 

General  purpose  unit  which  may  be  used  as  a 
tuned  or  untuned  amplifier  in  RF  and  audio 
applications  20  Hz  to  150  MHz.  Provides  6 
to  30  db  gain.  Ideal  for  SWL,  Experimenter  or 
Amateur. 

Write  for  compfete  c^tahg. 


PAX-1 


BAX-1 


INTERNATIONAL 


CRYSTAL   MFG.  CO.,   INC. 

TO  IMO     LEE     •     OKLA     CITY,   QKLA.  73102 
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THE  BEST 

2  METER 

CONVERTER 


Modal  407 

$34.95 

ppd. 


144-14&  MH«  in.  2t-30  MHx  suf 
or  14&-148  MKt  with  a  s*c«fld  eryitol 

A  full  description  of  this  fantastic  converter 
would  fill  thia  page,  but  you  c»n  take  our  word 
for  it  (or  those  of  hundreds  of  satiBfied  uaere) 
that  it*B  the  beat.  The  reason  ia  simple — we  use 
three  RCA  dual  gate  MOSFETa,  one  bipolar,  and 
3  diodes  in  the  beat  circuit  ever.  Still  not  con- 
vinced? Then  send  for  our  free  catalos  and  get 
the  full  description,  plus  photos  and  even  the 
schematic. 

Can't  waitT  Then  send  us  a  postal  money  order 
for  $34.9S  and  we'll  rush  the  407  out  to  you. 
NOTE:  The  Model  407  is  also  available  in  any 
frequency  combination  up  to  460  MHx  (some  at 
higher  prices)  as  listed  in  our  catalog. 

*N«w  York  City  and  State  residenti  add  local  lalas  tax. 

VANGUARD  LABS 

D»pK  H,  196*23  Jamalcii  &¥•*,  Mollis,  N.Y,  11423 
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Ridio  Amateur 
Emblems  engraved 
with  your  call  lettere. 


n  Gold 

n   Rhodium 

call  letters 
15.00  Ea. 


G  Gold 
n   Rhodium 

call  letters 
$5.00  Ea, 


Atl  illuitrotioni 
ar«  octuot  fixe* 


n 


^am£  fu/t'T- 


D  Gold 
□  Rhodium 

call  letters 
$5.00  Ea. 


Rush  Order  To:  RADIO  AMATEUR  CALLBOOK,  Inc. 

Dept.  E.   925  Sherwood  Drive,  Lake  Bluff,  111.  60044 
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Leaky  Lines 

Unfortunately^  I  must  depait  from  the  subject 
of  Amateur  Radio  at  the  very  start  of  this,  because 
of  a  disturbing  turn  of  events,  in  all  this  time  .  - . 
six  months  or  so,  since  I  have  figuratively  thrown 
down  my  gage  in  an  attempt  to  challenge  the  QST 
editorialist  to  a  dialogue  within  tlic  pages  of  both 
magazines,  no  one  has  accused  me  of  anything 
underhanded  or  dishonest.  No  one  has  taken 
umbrage  at  my  remarks  in  a  violent  way.  No  one, 
that  IS,  until  now. 

I  am  in  receipt  of  a  letter,  unsigned  of  course, 
which  among  other  things,  calls  me  a  left  wing 
radical,  communist,  socialist,  anarchist,  pinko» 
S.O,Bm  nigger-Iovei  (sic),  and  God  save  the  mark,  a 
homosexual,  although  the  term  used  refers  to  a 
specific  act  of  sexual  deviation,  rather  than  the 
aberration  itself* 

As  if  this  weren't  enough,  I  have  gotten  three 
phone  calls,  also  anonymous.  The  first  was  another 
choice  selection  of  unflattering  appellations,  the 
second  was  a  threat  to  break  both  my  legs,  and  the 
third  .  .well,  the  third  came  at  two  o^cIock  this 
afternoon  (Sunday,  October  5)  and  awoke  me 
from  my  complacency.  I  am  worried  about  this 
one,  I  don't  mind  telling  you.  This  phone  call 
threatened  my  wife  and  little  son! 

I  called  the  police  and  telephone  company  at 
once,  and  reported  the  incident,  of  course.  I  have 
also  made  sure  that  my  S  &  W  Magnum  is  always 
close  at  hand.  I  want  to  assure  the  screwball  who 
called  that  if  he  should  be  rash  and  stupid  enough 
to  try  out  liis  threat,  he  is  likely  lo  learn  a  lesson  I 
that  he  may  not  survive  long  enough  to  profit 
from,  I  will  not  hesitate  to  put  a  slug  right  into  his 
belly. 

1  wish  to  assure  everyone  that  I  do  not  believe 
in  using  ad  hominem  arguments.  I  do  not  believe  in 
personal  vendettas  or  below- the-belt  kicks*  I  say 
this,  not  because  I  consider  it  necessary  to  issue  %m 
position  statement  to  anyone  but  the  over-zealous, 
super-loyal  anonymous  foul-moutlis  who  are  re- 
sponsible for  this  agony  into  which  I  and  my 
family  have  been  plunged. 

It  is  cowardly  and  scurrilous  enough  to  write  an 
anonymous  letter,  filled  with  foul,  filthy  names. 
But  when  you  make  a  phone  call,  threatening  the 
hves  of  my  wife  and  child  .  .  that  is  the  most 
unspeakably  debased  level  to  which  you  can  sink.  I 
urge  tliat  you  seek  the  help  of  a  doctor,  whoever 
you  are.  You  are  sick,  and  your  sickness  will  not 
only  destroy  you;  it  will  destroy  those  whose 
interests  you  believe  you  are  furthering.  You  are 
doing  them  about  as  much  good  as  Jack  Ruby  did 
for  the  Kennedy  family  ^.  .  none. 

Conceptually,  there  have  always  existed  differ- 
ences concerning  priorities  in  the  scale  of  values  in 
Amateur  Radio.  Traffic  people  regard  rag-chewers 
with  an  attitude  of  rage  and  intolerance.  Rag- 
chewers   loathe   and  despise   contest  enthusiasts. 

(continued  on  page  124) 
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•  Direct  Frequency  Dialing 

•  Programmable  Coverage 

COMMUNICATIONS  RECEIVER 

•All  Solid  State 

•  FET  Circuitry 


MODEL  SPR-4  ...$3790°  NET 


P     3' 


oo 


^Ort   ^. 


ision  tuning  dial , . . 
tune  station  frequency  directly 
...  no  searching. 


A 


Programmable  frequency 

coverage . . .  change  ciystal 

and  laber  on  dial. 

For  more  information  write 


The  SPR-4  is  a  general  purpose  receiver  which 
may  be  programmed  to  suit  any  interest:  SWL, 
Amateur,  Laboratory,  Broadcast,  IVIarine  Radio' 
etc.  Frequency  Coverage:  150-500  KHz  plus  any 
(23)  500  KHz  ranges  between  .500  and  30  MHz. 

FEATURES:  •  Unear  dial  with  1  KHz  readout  •  4-pole 
crystal  filter  in  first  IF  •  4-poIe  LC  filter  in  second 
IF  •  Three  bandwldfhs:  0.4  KHz.  2.4  KHz,  and  4  8  KHz 
for:  CW,  SSB,  AM  •  AVC  time  constants  opimized 
for  each  mode  •  Superior  cross-modulation  and 
overload  performance  •  Power:  120  VAC,  220  VAC, 
and  12  VDC  •  Crystals  supplied  for  LW,  standard 
broadcast  and  seven  shortwave  broadcast  bands  • 
Built-in  speaker  •  Notch  Filter. 

ACCESSORIES:  100  Khz  calibrator,  noise  blanker 
transceive  adapter  (T-4XB),  DC  power  cord,  loop 
antenna,  crystals  for  other  ranges. 


R.L.  DRAKE    COIVIPAIMY 

Dept.3D9 ,  540  Richard  St.,  Miamlsburg.  Ohio  45342 


Q,  E.  D. 


Quick,  Easy, 


Depend 


Transistor 


^ 


Charles  Vfitkowski  W6ICC 
7859  Compass  Lake  Drive 
San  Diego,  CA    92 J 1 9 

The  ohm- meter  method  of  checking  tran- 
sistors is  not  new,  and  no  claim  for  origin- 
ality in  this  category  is  made  with  the 
instrument  to  be  described.  What  is  to  be 
presented  is  an  inexpensive  switching  device 
used  in  conjunction  with  an  ordinary  volt 
ohm-miilia meter  to  quickly  measure  the 
more  common  transistor  parameters.  We 
leave  the  more  sopMsticated  and  expensive 
types  of  transistor  testers  (some  costing 
close  to  $100)  to  the  design  engineers  and 
manufacturers. 

The  schematic  shown  in  Fig.  1  is  straight- 
forward and  self  explanatory,  the  entire  unit 
being  built  into  an  LMB  box  chassis  514"  x 

3"x2  1/8". 

Referring  to  photo  Fig.  2,  starting  at  the 
bottom  the  two  insulated  tip  jacks  marked  P 
and  N  are  for  connection  to  the  ohm-meter. 
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PHP  tFOR  NPN  TRANSISTORS  fiEVERSE  OHWMETER  LEADS  AT  P  AND  N  J 


Diod 


e 


Fig.  1.    Complete  circuit  diagram. 


F  ig.  2. 

Next  in  the  lower  center  is  a  DPDT  slide 
switch  SI  marked  F  and  R  for  forward  and 
reverse  readings.  Next,  on  the  left  is  a  black 
push  button  E/B  shorting  switch.  On  the 
right  is  the  C/B  gain  black  push  button 
switch.  In  the  center  on  the  left  is  a  SPDT 
slide  switch  marked  S2  to  connect  the  P  line 
to  either  the  emitter  or  collector  and  marked 

E  and  C. 

In  tlie  center  is  the  lEB/ICB  leakage  test 
red  push  button.  This  button  undepressed 
allows  a  protective  27 K  resistor  to  be  in 
series  with  the  3v  battery  and  a  1 00  micro- 
ammeter.  In  the  event  of  an  EB  or  CB  short, 
the  meter  would  show  full  scale  reading  or 


73  MAGAZINE 


zero  ohms.  If  so,  do  not  depress  this  button, 
as  you  would  end  up  with  a  blown  micro- 
ammeter.  If  the  reading  is  in  the  neighbor- 
hood of  50 K  or  plus  ohms,  then  it  is  safe  to 
depress  the  leakage  button,  shorting  out  the 
27 K  resistor  and  reading  the  true  leakage 
current  in  microamperes- 
To  the  right  of  leakage  push  button  in 
center  is  an  SPDT  sUde  switch  marked  S3  to 
connect  the  N  line  to  either  the  base  or  the 
collector  and  marked  B  and  C.  Above  the 
leakage  button  is  the  transistor  socket ^  and 
to  either  side  are  the  two  tip  jacks  for  the 
100  microammeter. 

On  the  top  row  are  three  insulated  tip 
jacks  marked  E,  B,  and  C  and  connected  to 
E,  B,  and  C  of  the  socket.  Make  tliree  6" 
leads  with  a  phone  tip  on  one  end  and  a 

small  alligator  clip  on  the  other  and  color 
code  them  to  match  the  color  code  of  the 
three  E,  B,  and  C  tip  jacks.  These  will  be 

*  useful  in  testing  power  diodes  and  power 
transistors.  S4  (mounted  on  the  side  of  the 
box)  is  a  DPDT  polarity  reversing  slide 
switch  used  in  conjunction  with  the  internal 
3  volt  battery  and  the  100  microammeter 

I  for  testing  PNP  and  NPN  types  respectively, 


I 


and  so  marked- 


Placement  of  parts  is  not  critical  but  the 
symmetrical  layout  shown  in  Fig.  2  is 
desirable  for  convenient  orientation  of  tests 
as  will  be  shown  later  m  detailed  step  by 
step  procedure^  not  only,  for  checking  but 
also  to  identify  all  leads  of  unmarked  transis- 
tors and  diodes. 

The  first  thing  to  determine  is  the  true 
polarity  of  the  ohmmeter  leads.  Most  ohm- 
meters,  with  the  exception  of  the  Simpson 
model  260,  have  their  polarities  reversed  on 
ohms.  That  is,  the  black  or  common  lead  is 
tied  to  the  positive  of  the  battery  and  the 
red  lead  is  tied  to  the  negative  side  of  the 
battery.  A  quick  check  of  your  ohmmeter 
can  be  made  as  follows.  Take  any  marked 
diode  and  measure  its  resistance.  In  one 
position  the  resistance  will  be  low,  and  in 
the   reverse  position  the  resistance  will  be 


Fig-  3 


The  negative  lead  of  the  ohmmeter  will 
be  the  one  that  is  on  the  cathode  of  the 
diode  when  it  is  in  the  low  resistance 
position.  The  cathode  end  of  a  diode  is 
usually  marked  with  a  black  band.  In  any 
case,  it  is  the  lead  opposite  the  arrow  in  the 
diode  symbol. 

The  following  tabulated  tests  wili  be  for 
PNP  type  transistors  only.  For  NPN  transis- 
tors, reverse  the  positive  and  negative  leads 
at  the  ohmmeter.  The  same  thing  can  be 
accomplished  by  reversing  the  position  of 
sUde  switch  SI  with  a  corresponding  mental 
change  of  the  markings  F  and  R  for  the  NPN 
types.  It  was  found  to  be  less  confusing  to 
just  change  the  leads  at  the  ohmmeter  and 
forget  the  cerebral  gymnastics  when  testing 
the  NPN's. 

Most  transistor  tests  will  be  with  the 
ohmmeter  in  the  R  x  100  position.  This  in, 
most  cases  will  apply  a  maximum  of  VA 
volts  to  any  configuration  of  the  transistor 
and  should  not  harm  it.  To  get  a  more 
accurate  reading  of  the  reverse  resistance  of 
both  junctions^,  it  may  be  necessary  to  go  to 
the  R  X  lOK  position,  but  here  again  take 
into  consideration  the  voltage  rating  of  the 
transistor  as  most  ohmmeters  employ  volt- 
ages anywhere  from  A^/i  to  15  volts  in  the 
higher  resistance  positions,  A  word  of  warn- 
ing to  the  wise! 

Now  for  the  tests— 


I 
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Forward     Resistance    of    Both    Junctions. 
EB-CB 

A.  Ohmmeter  (Rxl  00  scale)  Leads  in  P  and  N 

B.  SltoF 

C.  S3  to  B 

D.  S2  to  E  and  to  C 

High  resistance  reading=open  junction 
Below  soon  re  ad  ing=  normal  transistor 

Reverse     Resistance     of     Both     Junctions. 
EB-CB 

A.  Change  Ohmmeter  to  R  x  lOK  position 
(See  warning  paragraph  in  text.) 

B.  SI  to  R 

C.  S3  to  B 

D.S2  to  Hand  to  C 


I  1 1 


L  Low  fesistance  reading  denotes  a 
short e^^  pr  leaky  junction , 

2.  Low  of  medium  power  germanium 
transistors  should  sliow  a  resistance 
reading  of  at  least  SOOKlZ 

(Average  about  700K  to  1.5  meg,) 

3.  Silicon  transistors  should  show  high 
resistance  readings 

4.  Power  transistors  should  show  readings 
of  50K  or  greater 

Current  Gain  (I  ceo) 

A*  R  X  100  Ohmmeter  Scale 
B^  SI  to  F 
C  S2  to  E 
D.  S3  to  G 
.  Depress  rt.  black  C/B  gain  button 
1  •  Meter  should  show  increase  in  current. 
(Decrease  in  resistance  reading) 

Dynamic  Test  (Go-No  go) 

A,  SI  to  R 

52  to  E       High  resistance  reading 

53  to  C 

B.  Press  E/B  short  button 
Transistor  is  O.K.  if  low  resistance 
reading  indicated  (less  than  SOOH) 

C*  If  only  slight  resistance  change  noted  on 
pressing  E/B  short  button,  the  transistor 
is  defective. 


E 


D.  -  100  jua  meter  lead  to  black  100  {jlb.  pin 

jack- 

E.  S2  to  E  ^  press  red  leakage  button 

F.  S2  to  C  ^  press  red  leakage  button 

K  Low  and  medium  power  transistors 
(10  to  15  iua  at  room  temp  20^c-68^F) 

2.  Power  transistors— 100  jua  or  more. 

3.  Silicon  junctions— Fractions  of  a  micro- 
ampere 

4.  Estimate  leakage  currents  at  other  tem- 
peratures by  doubling  leakage  current 
for  each  10*^  centigrade  rise  in  temper- 
ature. 


Beta  Measurements 

A.  Remove  Ohmmeter  leads  from  P  and  N 

B.  S2  to  C 

C.  S3  to  C 

D.  +  of  3v  battery  to  emitter 

E.  -  of  2  ma  meter  to  -  of  3 v  battery 

F.  +  of  2  ma  meter  to  collector 

G.  Press  rt.  black  C/B  gain  beta  button 

Beta   _    Ic  _    1000/ia    ^^r.r. 
(D-C)       lb  lO/xa       *"" 

(If  meter  reads  1  ma  or  1  OOOjua) 
Beta  A-C 

1.  Take  collector  current  reading  with  base 
open 

2.  Press    C/B    gain    beta    button    and   note 
change  in   Ic   current, 

3.  Change   in   Ic/lOjua   =   AC    Beta 

Unmarked  Transistor  Leads  (Base  Identifica- 
tion 

A.  Consider  E  as  (I )  unidentified  lead 
Consider  B  as  (2)  unidentified  lead 
and  C  as  (3)  unidentified  lead 

B.  Switch  set  up 


0 


S2-E 


S3C 


® 


Leakage  current— Icbo  and  lebo 

A-  Remove  Ohmmeter  from  P  and  N 

B.  S4  to  FN?  or  NPN 

C,  +  1 00  jua  meter  lead  to  red  1 00  ^a  pin 

jack. 


^9 


0 
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C  SI  to  Fand  R 


(T)     F-Hi 


R-Hi   (3) 


<< 


C.  S2  to  E       E  will  be  +,  C  wHl  be  - 

D.  S3  to  C 

E.  Connect  diode  to  pin  jacks  E  and  G 

F.  Talc&  resistance  reading 

G.  Reverse  diode  at  pin  jacks  E  and  C 
H.  Take  resistance  reading 

I.  With  the  low  resistance  the  negative  lead 
of  the  Ohmmeter  (Pin  jack  C)  will  be 
connected  to  the  cathode. 


0 


Base  is  lead  not  involved  in  the  two  high 
resistance  readings  in  the  1-3  position  above. 

Unmarked  Transistor  Identification 
A-  Type  PNP  or  NPN 

1 .  Low  resistance  reading  when  base  is  nega- 
tive and  positive  is  connected  to  either 
collector  or  emitter  then  transistor  is  a 
PNP  type, 

2.  Low  resistance  reading  when  base  is 
positive  and  negative  is  connected  to 
either  collector  or  emitter  then  transis- 
tor is  a  NPN  type. 

B-  Collector  and  Emitter  Lead  identification 
L  Take  forward  and  reverse  readings  be- 
tween collector  and  emitter- 
2,  The  lower  resistance  reading  signifies 
that  the  negative  terminal  of  the  Ohm- 
meter  is  connected  to  the  collector 
lead  of  the  transistor. 


Diodes 

A.  Ohmmeter  (R  x  1 00  scale)  to  P  and  N 

B.  SI  to  F 

C.  S2  to  E 

D.  S3  to  C 

E.  Connect  anode  to  pin  jack  E 

F.  Connect  cathode  to  pin  jack  C 

G.  Forward  reading  SOOfi  or  less 
(1012  or  less  on  R  x  I  scale) 

H.  SI  to  R 

L  Reverse  reading-SOKH  or  higher 

Unmarked  Diode— Cathode  Identification 

A.  Ohmmeter  (R  x  100  scale)  to  P  and  N 
B.Sl  toF 


Alternate    Method— Quick   Check  of  Power 
Transistors  for  Leakage  and  Gain 

A.  Ohmmeter  (R  x  1  scale)  leads  in  P  and  N 
B-  SI  to  F 
C  S2  to  E 

D.  S3  to  C 

E.  Connect     power     transistor     to     corres- 
ponding pin  jacks  E-B-C 

F*  Leakage 

L  The  lower  the  Ohmmeter  reading  the 

higher  the  leakage. 
2,  Zero  indication  -  transistor  shorted. 
G-  Gain         t 

L  Shunt  B-C  pin  jack  terminals  with  a 
1  .SK-^z  w  resistor 

2.  Reading  of  over  60  ohms  =  low  gain 

3.  Reading  of  between  25  and  39  ohms  = 
medium  gain 

4.  Reading  of  between  6  and  12  ohms  = 
high  gain 

As  an  exercise  to  check  out  the  tester,  a 
"surprise**  pack  of  25  unmarked  transistors 
was  purchased  from  a  local  radio  store  for 
$1.00,  Some  twenty  minutes  later,  it  showed 
10  PNP  and  6  NPN  transistors  that  were 
perfectly  okay.  Nine  transistors  were  defect- 
ive. 

At  a  httle  over  6  cents  a  piece,  one  can  be 
a  little  liberal,  and  in  fact  a  little  careless  in 
his  use  of  some  of  those  moderately  unsafe 
experiments  and  applications.  As  we  said  in 
the  beginning,  Q.  E,  D. 

. .  .  W6ICC 
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Did  Samuel  Morse 


Really  Invent  The  Telegraphl 
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Long  before  the  birth  of  Samuel  F,B. 
Morse  in  1791,  the  English  were  communi- 
cating via  a  system  which  they  called  "tele- 
graph."  This  system,  however,  had  nothing 
whatever  to  do  with  electrical  communica- 
tion. It  consisted  of  a  series  of  high  towers 
with  large  wooden  vanes  at  the  top.  The 
vanes  were  moved  by  a  cable  and  pulley  ar- 
rangement, sending  a  semaphore  message.  A 
system  was  set  up  in  this  country  in  1800  to 
advise  Boston  merchants  of  incoming  ships- 
It  flashed  word  all  the  way  from  Martha's 
Vineyard - 

Even  before  the  semaphore  telegraph  sys- 
tems, electrical  communication  had  been 
possible-  It  was  just  that  nobody  had 
thought  of  it.  In  1730,  for  instance,  a  man 
named  Stephen  Gray  had  carried  out  the 
first  experiments  in  conduction,  and  had 
sent  currents  over  hundreds  of  feet  of  hem- 
pen rope.  In  1747,  Wilbur  Watson  sent  Ley- 
den  jar  impulses  from  the  rooms  of  the 
Royal  Society  over  mUes  of  wire  strung  on 
the  London  rooftops.  Both  of  these  men 
could  have  used  their  set-ups  to  send  some 

sort  of  elementary  message if  they  had 

thought  of  it. 

It  was  not  until  1753  that  anything  even 
vaguely  resembling  the  idea  of  a  telegraph 
was  so  much  as  suggested.  The  credit  goes 
to  an  unknown  magazine  reader  who  sug- 
gested to  the  editor  that  messages  could  be 
sent  from  one  location  to  another  by  means 
of  as  many  pairs  of  wire  as  there  are  letters 
in  the  alphabet!  A  system  using  24  wires 
was  installed  at  Geneva  in  1774.  It  was 
quite  expensive,  each  wire  being  buried  in  a 
separate  glass  tube,  and  the  signals  were  Ley- 
den  jar  discharges,  not  sustained  currents. 

A  system  was  set  up  and  operated  in 
1812,  which  used  35  separate  circuits,  and 
detected  the  signals  by  producing  hydrogen 
and  oxygen  bubbles  in  jars  of  water j  one  for 
each  circuit  (and  we  tliink  5  wpm  is  slow!). 
Operating  systems  were  set  up  In  England 
and  on  the  continent   in   the   1830's,  but 


while  they  did  work,  they  were  still  very 
complicated-  Giving  credit  where  it  is  due, 
the  Russians  had  Baron  Schilling  who  made 
a  workable  system  in  1825,  but  the  Czar 
thought  the  idea  of  people  communicating 
from  one  end  of  the  land  to  another  was 
subversive!  He  forbade  any  mention  of  it  by 
the  press. 

At  long  last  Morse  was  to  enter  the  pic- 
ture. He  was  born  in  1791  in  what  is  now 
one  of  the  poorer  sections  of  Boston,  Mass- 
achusetts, Frankly,  he  didn't  know  a  blam- 
ed thing  about  electricity,  as  some  of  his 
earlier  sketches  reveal.  Originally  he  was  an 
artist,  and  a  good  one  at  that.  In  1817,  for 
example  he  was  able  to  pull  down  as  much 
as  $240  a  week.  Even  at  today's  prices,  that 
ain't  hay.  For  a  time  he  was  the  nation's 
number  one  artist.  He  visited  the  Louvre  in 
1831-32  and  made  copies  of  many  great 
masterpieces  which  many  of  his  countrymen 
otherwise  might  never  have  seen.  The  return 
trip  was  the  great  milestone  of  his  life- 
He  boarded  the  packet  **Sully"  to  come 
home,  a  talented  and  inspired  painter.  While 
enroute,  he  got  into  a  conversation  about 
the  works  of  such  men  as  Michael  Faraday 
and  Joseph  Henry •  Then  the  bug  bit  him. 
The  voyage  lasted  a  months  during  which 
time  he  occupied  himself  making  rough 
drawings  of  a  daring  idea.  While  the 
sketches  clearly  showed  his  ignorance  of 
electricity,  the  principle  was  well  illustrated, 
"When  you  hear  of  the  magnetic  telegraph," 
he  said  to  the  captain ,  "remember  that  it 
was  invented  on  the  Sully," 

As  soon  as  he  got  home,  Morse  started 
work.  His  ignorance  of  electricity  was  play- 
ing against  him,  how  ever  ^  the  darned  thing 
just  would  not  work.  For  three  long  years 
he  swallowed  one  disappointment  after  an- 
other. In  the  meantime  his  wife  died  and  he 
was  left  with  three  cliildren  to  care  for.  He 
had  to  turn  back  to  painting.  In  1835  he 
was  made  a  professor  at  the  new  University 
of  the  City  of  New  York.     It  didn't  pay 


to 
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Meet  The  Adaptable  2 -Meter  Rig 


Heathkit  HW-17A 
Adapts  to  AM  or  FM  Modes,  Fixed  or  Mobile 


Wouldn't  it  be  nice  to  have  a  2-meter  base  station 
that  installed  in  the  car  in  seconds  or  worked  FM 
or  AM  when  you  wanted?  The  HW-17A  is  your 
piece  of  gear,  OM.  Has  a  built-in  117  VAC  supply 
for  fixed  use,  and  once  youVe  installed  the  optional 
HWA-I7-1  Mobile  Power  Supply  in  your  car,  you^re 
ready  to  run  mobile. 

And  to  operate  wideband  FM,  to  use  those  repeaters 
around  the  country,  just  install  the  HWA-17'2  FM 
adapter* 

The  Heathkit  HW-17A  is  really  a  separate  receiver  & 
transmitter  on  one  chassis  (only  the  power  supply 
and  audio  output/modulator  are  common).  Covers 
143.2  to  148.2  MHz  .  .  .  ideal  for  MARS  &  CAP  ops. 
The  solid-state  dual  conversation  superhet  receiver 
with  a  prebuilt,  preaiigned  PET  tuner  has  100  kHz 
caiibrationj  ANL,  squelch  and  I  uV  sensitivity.  Selec- 
tivity is  27  kHz  @  6  dB  down.  A  front-panel  meter 
monitors  received  signal  strength  and  relative  power 


Solid-state  Mobile 
Power  Supply 

Supplies  operating  voltages 
for  HWA-17A,  Large  heat 
sinks  for  cool  50%  duty  cy- 
cle. Circuit  breaker  pro- 
tected. For  neg.  gnd.  sys- 
tems. Cables  &  connectors 
included. 
Kit  HWA-17-1,  5  lbs.  $24.95* 


output.  The  3-position  front-panel  switch  has  a  "Spot'* 
position  for  finding  transmit  frequency,  a  Receive/ 
Transmit  position  and  a  Battery-Saver  position  that 
cuts  current  drain  way  down  during  those  long  periods 
of  mobile  monitoring.  A  space-saving  3x5^  speaker 
is  built  in. 

On  the  transmitting  end  is  a  hybrid  tube-transistor 
circuit  with  a  25-30  watt  input  and  a  healthy  8-10 
watts  AM  output.  Modulation  is  automatically  lim- 
ited to  less  than  100%.  A  front-panel  selector  switch 
chooses  any  of  four  crystal  frequencies  or  an  external 
VFO  (the  Heathkit  HG-lOB  at  $39.95*  is  ideal).  Tune 
up  is  quick  and  easy. 

The  HW-17A  goes  together  in  about  20  hours  with 
circuit  board  construction  &  measures  a  slim  lAV^'^  W 
X  678''  H  X  8Vt^^  D  with  everything  in  place.  Ceramic 
PTT  mike  included.  Start  having  one  rig  in  two  dif- 
ferent places  • . .  order  your  HW-17A  now, 
Kit  HW-17A,  1 8  lbs,. . .  • $129.95' 


FM  Adapter 
For  HW-17  Series 

Transmits  wide  band  (15 
kHz)  FM.  Just  flip  a  switch 
for  AM  or  FM.  Two  crystal 
positions  (146.94  MHz  cry- 
stal included).  Installs  with- 
out hole  drilling* 
Kit  HWA-17-2,  2  lbs,  $17-9S- 


FREECATALOG 

Pescribe^theBe  and.oyer^po  q 
Heath  kits.  Save  up  to  50%  by  bulid- 
fiiigthertl  yourself ,  Use  cotipoh 
send  for  your  FREE  copy! 


HEATH  COMPANY,  DepK  11-49 

Benton  Harbor,  Michigan  49022 
D  Enclosed  is  $ 


3  Schfumderger  subsidiary 
_,  plus  shipping* 


Pfease  send  model  (s)_ 


□  Please  send  FREE  Heathkit  Catalog. 
Name , 


Address 


Please  Print 


j  City 


state. 


I 

I 

Prices  &  specifications  subject  to  change  without  notice.  i 
*lVlail  order  prices;  F.O.B,  factory.                              AIVl-221 


.Zip. 
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much,  but  it  helped  keep  him  and  his  chil- 
dren from  starving-  At  last  he  could  get 
back  to  his  inventing. 

Try  as  he  might,  however,  it  just  would 
not  work.  He  wound  magnet  after  magnet, 
but  somehow  they  didn*t  magnetize.  It 
was  pathetic.  Morse  had  a  friend  named 
Leonard  Gale  who  had  read  some  of  Joseph 
Henry*s  work.  Gale  looked  over  Morse's  ap- 
paratus and  then  told  him  what  was  wrong. 
We  shouldn't  be  too  hard  on  Sam.  After  all^ 
he  was  an  artist  ^  not  an  electrician.  Nobody 
had  told  him  the  wke  used  for  a  magnet  had 
to  be  insulatedl  Morse  tried  again,  and  this 
time  the  results  were  encouraging. 

Morse's  set-up  was  much  simpler  than  any 
others  which  had  been  tried  in  Europe,  but 
still  it  was  unnecessarily  complicated.  There 
was  no  key  such  as  we  use.  The  circuit  was 
made  and  broken  by  a  series  of  metal  slugs 
notched  in  the  proper  places  and  inserted  in- 
to a  machine  which  moved  them  past  a  met- 
al finger.  As  the  finger  passed  over  the  high 
areas  of  the  slugs,  the  circuit  was  made  and 
broken  sending  a  pulsed  code  down  the  wire. 
The  code  which  Morse  first  used  was  too 
complex  to  be  read  by  ear*  It  was  automat- 
ically traced  on  a  moving  paper  tape  by  a 

stylus  operated  by  an  electromagnet. 

Batteries  in  those  days  were  nothing  to 

brag  about,  and  Morse's  using  a  single  bat- 
tery didn't  help  his  system  any.  Still,  with 
Gale's  help  he  did  manage  to  get  over  20 
feet  J  then  a  hundred,  and  finally  a  thousand 
feet.  Beyond  that,  the  resistance  of  the  wire 
was  too  much.  In  1837  he  was  demonstrat- 
ing his  apparatus  at  New  York  University 
when  he  attracted  the  attention  of  a  wealthy 
businessman,  Stephen  Vail.  Vail  offered  to 
subsidize  Morse  with  $2000  and  lab  space, 
provided  Morse  would  let  his  son  Alfred  be- 
come his  assistant*  Morse  agreed,  making 
one  of  the  luckier  decisions  of  his  hfetime. 
Alfred  Vail  proved  to  be  a  hard  worker  and  a 
good  thinker.  Over  the  next  few  years  he 
ironed  some  of  the  bugs  out  of  Morse's  code, 
got  rid  of  the  composing  stick  with  its  metal 
slugs,  and  greatly  simplified  the  system  to  a 
practical  and  compact  set-up.  He  invented 
a  telegraph  printer  which  he  patented  in 
Morse's  name. 

Long  before,  in  the  early  1800's  a  thirty 
thousand  doUar  prize  had  been  offered  by 
the  government  for  any  one  who  could  come 
up  with  a  practical  telegraph  system  for  the 
east  coast.  Morse  got  wind  of  that  and  ap- 
pealed to  congress.  One  congressman,  Fran- 
cis O,  J*  Smith  was  so  taken  by  Morse's  ideas 


that  he  resigned  from  congress  to  become 
Morse's  "partner."  Smith  was  to  later  prove 
to  be  a  crook.  An  economic  panic  in  1837 
put  an  end,  at  least  for  a  while ^  to  Morse's 
hopes  for  a  federal  grant.  Morse,  on  Smith's 
advice,  went  to  Europe  to  secure  patent 
rights.  He  failed,  since  a  couple  of  other 
telegraph  systems  had  been  long  since  work- 
ing. They  were,  however,  far  more  compli- 
cated than  Morse's, 

After  his  return,  Morse  called  on  Joseph 
Henry,  inventor  of  the  electromagnet,  for 
help.  Now  Henry  was  quite  capable  of  mak- 
ing a  telegraph  system-  He  just  wasn't  in- 
terested in  doing  it  himself.  Years  before  he 
had  proposed  a  telegraph  system  that  would 
have  worked  by  ringing  bells,  (What  a 
racket!)  He  took  a  liking  to  Morse  and 
consented  to  help  him.  Very  carefuUy 
and  diplomatically  he  pointed  out  some  of 
Morse's  more  glaring  mistakes  and  showed 
Morse  his  newest  invention,  the  relay.  Morse 
had  the  brains  to  take  Henry's  advice. 

Morse's  crooked  partner,  Smith,  managed 
to  get  a  request  for  federal  funds  into  con- 
gress by  1843*  It  was  the  last  day  of  that 
session,  and  the  congressmen  were  having  a 
ball  making  corny  jokes  about  the  idea  of  us- 
ing magnetism,  which  in  that  day  was  look- 
ed upon  about  the  same  way  we  look  upon 
E,S.P.  Bitterly  disappointed,  Morse  went 
home.  Next  day,  the  daughter  of  the  Com- 
missioner of  Patents  brought  Morse  some 
badly  needed  good  news.  His  grant  had  by 
some  miracle  been  approved.  Delighted, 
Morse  promised  her  the  privilege  of  being 
the  Une's  first  customer.  It  was  she  who 
composed  the  now  immortal  message,  "What 
hath  God  wrought?*' 

The  grantj  for  a  sum  of  $30,000^  called 
for  a  test  line  to  be  strung  from  Washington 
to  Baltimore,  a  distance  of  40  miles.  Smith 
awarded  the  contract  to  himself,  and  charg- 
ed $20,000  for  the  first  few  miles.  The  line 
itself  was  a  coax  type  of  an  affair.  After 
Smith  got  his  money,  Morse  found  out  that 
Smith  had  not  spent  good  money  on  such 
stupid  things  as  insulation. 

The  contractor,  Ezra  Cornell^  suggested 
stringing  the  wires  overhead,  Morse  turned 
to  his  old  friend,  Henry,  who  seconded  the 
suggestion.  The  wire  was  strung,  using 
broken  bottles  as  insulators,  from  posts  and 
trees.  It  was  completed  just  as  the  Whig 
convention  was  starting  in  Baltimore.  Morse 
and  his  assistant,  Vail,  tested  out  the  line  by 
sending  the  news  of  Henry  Clay's  nomina- 
tion.   Politicians  arriving  by  express  were  as- 
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COMPLETE  BISTABLE  FLIP- 
FLOP  KIT 

Includes  Sprague  printed  Cir- 
cuit, 2  transistors,  2  diodes 
and  circuit  diagram. 

Stock  No. 

AUOO  .50  each,  5  for  2.00,  12  for  4.00 


I 


COMPLETE  MONOSTABLE 
FLIP^FLOP  KIT 

Includes  Sprague  Printed  Cir- 
cuit,  2  Transistors,  2  diodes, 
and  Circuit  diagram- 
Stock  No. 
.40  each,  6  for  2.00,  12  for  3.50  AUOl 


Stock  No. 

A  2000 
A2001 
A  200  2 
A  200  3 
A2004 
A  2005 

A2006 
A  200  7 
A2008 
A  2009 
A2010 
A2011 
A2012 
A2013 
A2014 
A2015 


SPRAGUE  CAPACITORS 
Mfd.  Vdc- 


100 
50 

930 
10 

100 
10 

500 

2 

50 

250 

1000 

2000 

22 

45 

260 

500 


3 

12 
15 
20 
20 
25 

25 
50 
50 
50 
50 
50 
€ 
75 
75 
100 


Translitic 
Translilic 
601  D     .75 


Vertilitic  Printed 
Circuit  mount 
Extralitic     .75 


Atomlitic 
Twist  Lok     .75 
Twist  Lok 

601  D     .75 
601  D 
Twist  Lok 


8/1.00 
8/1.00 
3/2.00 
10/1.00 
8/1.00 

8/1.00 

3/2.00 

8/1.00 

5/1.00 

4/1.00 

3/2,00 

1.00 

5/1.00 

3/2.00 

1.00 

1.00 


INTEGRATED  CtRCUITS 
Stock  #    Type 


A  3000 
A  3001 

A  300  2 
A  3003 
A3004 

A4010 
A4011 
A4012 
A4013 
A4014 
A4015 

A4000 

A  4001 

A4002 
A4003 
A4004 


907 
914 
915 
923 
926 


4  Input 

Gate 
Dual  2 
Input  Gat€ 

Diial  3 
Input  Gate 
(3M4)  JK 

Flip  Flop 


,75 
1.00 

1,00 
1.00 


JK  Flip  Flop  (High  Spffid)      1.00 
ZENER  DIODES 


1N751A  5.1  volts 

1N3039A  62  volts 

1N3822  3,6  volts 

1N3000B  62  volts 

IN 3048 B  150  volts 

V4M3.O  3  volts 


400m  w 

1  Watt 
1  Watt 
10  Watts 

1  Watt 

1/4  Watt 


5/1-00 
3/1.00 
5/1.00 
2/1.00 
3/1.00 
4/1,00 


TRANSISTORS 
2N277         Motorola  Power  Transistor 

PNP  Germanium  55  Watts    ,75   3/2.00 
2N1183B    RCA  Power  Transistor 

PNP  Germanium  7.5  Watts   .75   3/2.00 
2N1204      Motorola  5/1.00 

2N231         PNP  Germanium  (RF)       5/1.00 
2N2925      NPN  Silicon  Gen  Purpose5/1.00 


Stock  No. 


A  400  5 
A4006 
A4007 
A4008 
A4009 


1N629 
lNi200 
IN  2326 
1N3195 
1N3255 


DIODES 

Hughes  PIV 
175  30  Ma 
Sylvania  PIV 
100  70  Ma 
RCA  Rectifier 
PIV  200  too  Ma 
RCA  Rectifier 
PIV  600  500  Ma 
RCA  Rectifier 
PIV  500  Ma 


8/1.00 

8/1.00 

5/1.00 

10/1.00 

10/1.00 


A4016    FET  Field  Effect  Transistor   To-18 

25  Volt  Source  to 

Gate  N  Channel 
A4017    Tunnel  Diode  Similar 

to  1N3717 


.50    5/2.00 
.50   5/2.00 


A9000   SUde  Switches 

SPDT    5/1.00 
A9001    Sub  Miniature  Slide 
Switches  DPDT    3/1-00 
A 900 2    Miniature  Toggle 

Switches  .50   5/^2.00 
A9003    Fuse  Holders  (Panel 

Type)  6/1,00 
A9004   Power  Transistor 
Sockets  (TO-3)  8/1 .00 


Lots  of  other  items  —  send  for  free  flier:  AU  mer 
chandise  fully  guaranteed.  Please  include  post* 
age;  excess  will  be  refunded. 


Jos. 


DELTA  ELECTRONICS  CO. 

BOX  1,  LYNN,  MASSACHUSETTS  01903 


tounded  to  discover  that  the  news  had  got- 
ten there  ahead  of  them.  Morse  was  asked 
to  move  his  gear  into  the  Supreme  Court 
room  of  the  CapitoL  A  large  crowd  gathered 
there  to  witness  a  delightful  qso  between 
Washington  and  Baltimore.  Morse  had  it 
made. 

From  there,  the  telegraph  took  a  one-way 
trip  —  up*  Newspapers  were  quick  to 
catch  on,  and  the  Associated  Press  was  or- 
ganized with  its  own  wires.  Thanks  to  a 
clever  pubUc-relations  man,  telegraph  wires 
were  strung  as  fast  as  poles  could  be  set  up 
and  wire  run.     The  rest  is  still  happening. 

The   original  question  was,  "Did  Morse 


really  invent  the  telegraph?*'  The  answer  de- 
pends on  how  you  define  the  word  invent. 
Now,  Morse  certainly  did  not  conceive  and 
build  every  little  detail  himself.  Although  he 
was  to  later  deny  the  help  of  Henry  and  his 
friends  in  order  to  protect  his  patent  rights 
against  outside  parties,  their  contributions 
are  today  well  known,  and  all  of  them 
shared  in  the  material  rewards.  Morse  was 
the  driving  power  behind  an  idea  which, 
while  others  may  have  also  conceived  it,  was 
still  the  product  of  his  own  imagination,  and 
in  spite  of  tremendous  obstacles,  Morse  had 
the  guts  to  push  it  through. 

.  .  ,  W2FEZ 
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Combination  Dummy 


John  J:  Schultz  W2EEY 
1829  Cornelia  Street 
Brooklyn  NY  11227 


Load  /Attenuator  Netivork 

A  simple,  inexpensive  unit  is  described  for  use  between  a 
Iransmilter—used  as  an  exciter—and  a  linear  amplifier  whidi 
will  both  allotv  proper  tune-up  of  the  exciter  alone  and 
reduce  the  power  drive  level,  as  desired,  to  the  linear 
Ufier. 


There  are  many  instances  when  it  is 
desired  to  use  an  existing  transmitter  as  an 
exciter  unit  for  a  high-power  linear  ampli- 
fier. Many  sucli  linear  amplifiers  require  a 
drive  level  that  is  only  a  fraction  of  the 
transmitter's  output.  To  some  degree,  the 
transmitter  can  be  detuned  in  order  to 
reduce  its  output  level,  but  this  procedure  is 
rarely  possible  when  several  orders  of  magni- 
tude reduction  in  the  power  level  are  neces- 
sary. In  such  a  case  one  can  either  internally 
modify  the  transmitter  for  a  lower  output 
level  or  use  an  alternator  network  between 
the  transmitter  and  linear  amplifier.  In  the 
latter  case,  the  transmitter  can  be  operated 
at  its  normal  power  input  level  and  with  its 
tuning  controls  at  their  normal  settings. 

The  unit  described  in  this  article  func- 
tions   as    both    an   rf  attenuator  and    as   a 


Power 
Reduction 

1/4  (6db) 

1/5  (7db) 
1/10  (lOdb) 

1/20  (13db) 


Resistor 
Factors 

a    b 
,3   13 

A  lA 
.6     .5 


OUTPUT 

iZ) 


Fig,  1,  Approximate  resistor  factors  for  "T" 
network  attenuators  over  the  ranges  nor- 
mally desired  for  exciter  power  output 
reduction* 


A  simple  method  of  construction  fs  em- 
ployed. Based  mainly  on  "sandwiching"  the 
resistors  used  between  two  pieces  of  vector- 
board.  Details  are  given  in  the  text.  SO-239 
IS  used  as  coax  input  connector.  The  circuit 
function  switch  is  located  below  the  output 
connector. 


dummy  load.  The  latter  capability  allows  a 
transmitter  to  be  properly  tuned  alone  for 
correct  operation  before  it  is  used  to  drive  a 
linear  amplifier.  An  optional  wattmeter  cir- 
cuit is  included  which  when  calibrated  al- 
lows  direct  reading,  in  watts,  of  the  full 
transmitter  output  or  of  the  drive  level 
supplied  to  the  linear  amplifier. 

The  unit  described  was  built  for  use  with 
a  nominal  100  output  transmitter  used 
primarily  for  SSB  service.  The  construction 
used,  however,  can  be  extended  to  other 
power  levels  for  transmitters  operating  on 
80-10  meters.  Also,  using  the  information 
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ROHN 


ROHN,  as  the  largest  tower  man- 

ufaoturer  in  the  United  States, 

provides  outstanding  com- 

mercrai  quality  equip* 

ment  for  amateurs. 

We're  best  known 

jn  this  field  for  our 
crank -up,  fold^over  and 
#25G  towers.  Like  all  our 
commercial    towers,  they' 
dipped  galvanized  after  fabrication 
according   to  El  A  specifications.    We   also 
make  commercial  hardware  and  accessor* 
ies  amateurs  use,  too,  and  it's  all  designed 
With  an  understanding  of  your  needs,  par- 
tJcufarly  in  the  area  of  quality.  And  don't 
overlook  our  constant  search  for  new  ideas, 
processes  and   products  —  just  for  you. 
Keep  an  eye  out  for  the  ROHN  name.  It's 
well  worth  your  while. 


Iteme  Office  —  Factory 

P.O.  Box  2000.  Peoria,  II L.  U.S.A.  61601 

Phone  309-637'8416    TWX  309'69M4M 


ROHN. 

Systems  Office  — 

Box  877,  Richardson.  Texas  75080 

Phone  214-ADl  3481 

Western  Office 

310  Qyincy  Street,  Reno,  Nevada  89502 

Phone  702*322  9300 

Eastern  Office 
P,0,  Box  2101 
Hanover,  Mass.  02339 
Phone  617-826-2511 

Southern  Office 

P.O.Box  &537,  eirmingham,  Ala,  35217 

Phone  205*84M789 
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*Aff^ 


INPUT 
:50  OHMS 


ALL  RESISTORS 
ARE  iOO  OHM,  £  WATT 


■® 


OUTPUT 
50  OHMS 


33X 


#  # — ^A^ — •— 


wATTwrrER 


OOJ 


50  K 


100^  a 

f      i 


Frg.  2,  Circuit  of  one  possible  dummy  load/ 
attenuator  network  providing  about  lOdb 
power  reduction.  Optional  wattmeter  circuit 
15  also  Included, 

supplied,  the  same  type  of  attenuator/ 
dummy  load  can  be  designed  for  other  than 
50  ohm  transmission  line  systems.  Theatten- 
uator  was  not  designed  as  a  precision  net- 
work in  order  tb  allow  the  use  of  inexpen- 
sive resistors.  However,  the  attenuation  char- 
acteristics are  quite  satisfactory  for  the 
intended  usage* 

Besides  its  application  as  a  power  reducer 
when  driving  a  linear  amplifier,  the  unit  can 
be  used  with  a  transmitter  whenever  a  quick, 
known  level  of  power  output  reduction  is 
needed  for  operating  purposes,  approximate 
gain  measurements,  etc. 

Circuit 

Fig.  1  shows  the  circuit  values  for  a 
generaUzed  T  network  attenuator  that  can  be 
used  in  any  impedance  unbalanced  transmis- 
sion line.  The  scaling  factors  are  only  shown 
for  those  power  reduction  levels  most  likely 
to  be  needed  when  driving  a  linear  amplifier 
with  a  75-200  watt  transmitter,  in  order  to 
avoid  unnecessary  detail.  Factors  for  inter- 
mediate power  reduction  values  can  be 
found  by  interpolation  to  a  satisfactory 
degree  or  one  can  consult  an  electronics 
handbook.  The  basis  of  the  attenuator/ 
dummy  load  network  is  to  find  the  combina- 
tion of  resistor  arms  that  wiU  provide  the 
desired  attenuation  and  stiU  be  able  to  be 
connected  together  to  form  a  dummy  load 
of  the  correct  value*  Fig.  2  shows  one 
possible  combination.  Each  resistor  bank  has 
a  value  of  about  20  ohms  (5  resistors  of  100 
ohms  each  in  parallel).  In  one  position  of  the 
DPDT  switch,  the  resistor  banks  are  formed 
into  a  "T"  network  attenuator.  In  the  other 


switch  position,  aU  three  banks  are  placed  in 
series  as  a  dummy  load  connected  across  the 
input  only;  The  resistance  values  which 
result  are  not  exactly  those  shown  in  Fig,  1 
for  a  lOdb  alternator.  However,  they  are 
close  enough  to  be  effective  and  some 
tailoring  of  the  individual  legs  is  possible 
since  each  of  the  resistor  bank  values  vary  by 
a  few  ohms  due  to  the  tolerance  of  the 
resistors  used.  An  optional  voltmeter  cu'cuit 
is  also  shown  in  Fig.  2  cormected  to  one  pole 
of  the  DPDT  switch.  It  can  be  used  as  a 
relative  power  output  indicator  or  if  caU- 
brated,  as  described  later,  actually  measure 
the  power  output  of  the  transmitter  and  of 
the  attenuator. 

Many  variations  of  the  basic  idea  are 
possible.  Fig,  3  shows  the  use  of  four  banks 
of  100  ohm  resistors.  All  four  are  used  to 
form  an  attenuator  that  comes  reasonably 
close  to  the  values  required  for  7db attenua- 
tion in  a  50  ohrri  system.  Only  three  are  used 
in  series  for  the  dummy  load  function.  In 
this  case  only  a  simple  SPST  switch  is 
necessary  to  disconnect  the  output.  The 
same  rf  voltmeter  circuit  as  used  in  Fig.  2 
may  be  added  if  desired.  The  switch,  in  fact, 
could  be  ehminated  entirely  if  one  were 
willing  to  disconnect  the  output  termination 
in  order  to  use  the  dummy  load  feature* 

Whatever  combination  of  resistance  banks 
are  used  in  order  to  achieve  a  desired 
attenuation  value  and  the  correct  dummy 
load  resistanc^e,  care  must  be  taken  that  each 
resistance  bank  has  sufficient  power  dissi- 
pation capability.  The  dissipation  in  each  leg 
of  the  "T"  network  varies  according  to  the 
attenuation  level  and  can  be  calculated  by 
Ohms  Law.  In  general,  a  continuous  power 
rating  for  a   resistor  bank  equal  to  about 


INPUT    ^ 
50A    * 


20 


&0 


20 


20 


/^  OUTPUT 

ts;  son 


i  (WATTMETEe  ClRCUfT 
f     OFFIG2.IF  DESIRED) 

! 

F»g.3,  Another  dummy  toad/attenuator 
configuration  possible  wtth  the  100  ohm 
resistor  b^nks.  It  provides  about  a  1/5 
power  reduction  (7db)  when  used  as  an 
attenuator. 
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TOP  VJEW 


Fig.  4.  Similar  reststor 'banks  are  connected 
together  on  the  underside  of  the  assembly. 

one-third  of  the  SSB  peak  power  rating 
seems  to  suffice,  including  for  quick  tune-up 
on  CW.  For  keyed  CW  service,  the  power 
rating  should  be  increased  to  at  least  one- 
half  the  key-down  power  leveL 

Construction 

The  approach  of  using  a  relatively  large 
number  of  2  watt  composition  resistors  is  far 
less  expensive  than  using  specific  value  rf 
non-inductive  resistors  of  10-30  watts  power 
rating.  In  quantities  of  more  than  10,  IRC 
type  RC-2j  2  watt,  10%  tolerance  resistors 
cost  about  9  cents  each.  So,  one  can  achieve 
a  40  watt  unit  for  less  than  $2  resistor  cost. 
Banks  composed  of  these  resistors  work  well 
up  to  30  mc  as  long  as  the  interconnecting 
leads  are  kept  short. 

The  photograph  shows  the  construction 
used  by  the  author  for  the  circuit  of  Fig.  2. 
Similar  construction  can  be  used  for  larger 
size  units  as  welL  As  shown  in  the  photo- 
graph, the  15  resistors  in  rows  of  5  each  are 
sandwiched  between  two  1*1/8'*  x  1-7/8'' 
pieces  of  vectorboard.  None  of  the  resistors 
physically  touches.  The  wiring  is  done  using 
the  resistor  leads.  This  construction  is  some- 
what compact  to  expect  full,  continuous 
power  dissipation  from  the  unit  but  suffices 
for  intermittent  use.  The  frame  measures 
2%"  X  P/i"  X  1  W\  A  cover  is  not  absolutely 
necessary  since  the  minor  radiation  that 
takes  place  is  not  important  in  this  applica- 
tion. If  a  cover  is  used,  it  certainly  should  be 
of  a  perforated  type  to  allow  maximum  air 
flow*  A  SD-239  connector  is  used  at  one  end 
of  the  frame  for  the  input,  A  dual  connector 
is  used  at  the  other  end,  but  normally  one 
would  use  two  RCA  type  phono  jacks— one 
for  the  output  and  one  for  a  meter  circuit. 
The  switch  is  located  immediately  below  the 
output  connector— a  miniature  AIco  MST 
type. 


Calibration 

-1  ■ 

If  it  is  desired  to  calibrate  the  voltmeter 
circuit  as  a  wattmeter,  it  is  necessary  to  use  a 
probe  and  VTVM.  Using  the  unit  as  a 
dummy  load,  the  rf  voltage  is  measured  at 
the  input  and  the  power  calculated.  The  5 OK 
ohm  potentiometer  is  used  to  set  the  meter 
at  fuU  scale  for  the  highest  power  level  used. 
The  rf  voltage  is  measured  and  the  power 
level  calculated  in  order  to  calibrate  the 
meter  for  lesser  power  levels  leaving  the 
potentiometer  at  its  "set"  value.  The  same 
procedure  is  followed  to  calibrate  the  meter 
for  the  output  power  level  by  measuring  the 
output  rf  voltage  when  the  unit  is  used  as  a 
*T**  attenuator  and  connected  to  a  regular 
dummy  load.  The  calibration  should  be 
made  on  the  lowest  frequency  band  used 
and  rechecked  on  the  highest  frequency 
band  used.  If  the  readings  differ  significantly 
on  the  highest  frequency  band  from  those 
established,  it  may  be  necessary  to  add  a  few 
mmf  capacitance  across  the  diode  in  the 
voltmeter  circuit  in  order  to  compensate  for 
the  slightest  reactance  present  in  the  circuit. 

VECTOR  BOARO  !  I/Q"X  2'^(2  PCS.) 
10  HOLES /INCH 


2  WATT 
RESISTORS 


Fig.  5.  Sketch    showing    details    of    resistor 
"sandwich"  assembly. 

Operation 

When  used  between  a  transmitter  and  the 
50  ohm  input  of  a  linear  amplifier,  the  unit 
is  first  used  as  a  dummy  load  for  tune-up  of 
the  transmitter  The  unit  is  then  switched 
(with  the  transmitter  unkeyed)  to  its  atten- 
uator position.  In  most  cases ,  no  returning 
of  the  transmitter  should  be  necessary  unless 
the  input  of  the  linear  amplifier  is  particu- 
larly reactive- 
Summary 

The  unit  described  is  not  intended  as  a 
precision  attenuator  or  power  measuring  de- 
vice. However,  it  will  perform  very  well  for 
its  intended  appUcations  and  costs  far  less 

than    more   sophisticated   units  performing 

the  same  functions. 

.  .  .  W2EEY 
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Tuned   Filter  Chokes 


Neil  Johnson  W20LU 
74  Pine  Tree  J^ane 
Tappan,  NY  1 0983 


The 


Wa 


ay 


Amateurs  and  experimenters  who  "roll 
tlieir  own"  often  find  themselves  in  a  bind 
when  it  comes  to  designing  power  supplies 
which  use  a  choke  input  filter.  At  low 
current,  the  power  supply  voltage  will  soar, 
unless  a  substantial  amount  of  power  is 
"bled"  off  through  the  customary  bleedfer 
resistor.  An  article  in  73^  went  into  detail 
with  respect  to  a  way  out  of  this  dilemma. 
For  the  benefit  of  those  who  missed  this  fine 
article  by  K6ZGQ,  we  might  recapitulate  his 


DC 
VOLTS 


DC 

VOLTS 


^50" 


250 


225- 


DC 
VOLTS 


200- 


175 


WITH 

.ler^F 

IN 
CIRCUIT 
(SLIGHTLY 
TOO  HIGH) 


NOTE 


THE  CURVES  ABOVE  DO  NOT  REFER  TO  ANY  CHOKE 

OTHER  THAN  THE  8M  CHOKE  CITED THEY  ARE 

ILLUSTRATIVE  ONLY, 


thesis  that  by  tuning  the  input  filter  choke,  a 
much  Wgher  impedance  to  120  cycle  ripple 
is  obtained.  Not  only  does  this  give  a  lower 
ac  ripple  to  the  dc  output  voltage,  but  it 
greatly  improves  the  regulation  of  the  power 
supply*  Somewhat  in  the  same  vein,  a 
shorter  article  by  W6HPH  described  the 
means  he  utilized  (an  oscilloscope)  to  obtain 
basically  the  same  objectives*^ 

I  have  discussed  these  methods  with  other 
amateurs,  but  the  idea  hasn't  caught  on  to 
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RESULTED   IN    AM    IMPROVEMENT    OVER    CHOKE    INl^yT 
TO   THE  FILTER 


Fig.1.  Graphs   illustrating   numerous  different  capacitor  values  over  a  range  greater  than  3:1 
Better  power  regulation  is  evident. 
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spend  Christmas  anyplace 
in  the  world 


Treat  yourself  to  a  2K-3  Linear  Amplifier  this 
Christmas  and  giYC  your  voice  wings.  Wings  of 


power  that 
cleaner, 
than  you 
sible.  You 


will  send 
sharper  signals 
thought  pos- 
have  heard 


some  of  these  signals . . .  there  are  thousands  of 

2Ks  in  use  all  over  the  world why  not  join 

them,  treat  yourself  to  the  best.    And  the  2K-3 
is  the  best.  Even  if  you  want  to  spend  much  more, 
you  can't  buy  a  better  linear.  Years  from  now  the 
2K-3  will  still  be  the  best ...  a  classic. 
The  2K-3  (console  or  desk  model)  $745.00 

EASY  FINANCING  -  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF  PAID  IN  90 
DAYS  •  GOOD  RECONDITIONED  EQUIPMENT  •  Nearly  all  makes  and  models.  Our  reconditioned 
equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back  within  90  days  for  full 
credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin.  Export  inquiries  invited. 


TED  HENRY  (W6U0U) 


BOB  HENRY    (W0ARA) 


WALT  HENRY  (W6ZN) 


11240  W.  Olympic  Blvd.,  Los  Angeles,  Calif.  90064 

213/477-6701 
931  N.  Euclid,  Anaheim,  Calif.  92801  714/722-9200 
Butler,  Missouri  64730  816/679-3127 


Attention:  Military  and  commercial  users 


Henry  Radio  has  representatives  in  different 
areas  of  the  U.S.  to  simplify  ordering  for 
those  Mvlrig  near  one.  Or  you  can  order 
direct  and  we  will  ship . . .  across  the  street 
or  around  the  world.  Call  or  write  for 
specifications  and  terms. 

Texas  area;  Stewart  E.  Fason,  W5RER 
New  York  area:  John  Richardt,  W2WIY 
Chicago  area:  Bill  Reynolds,  K9ZXD 

The  new  3K  amplifier  is  now  available  for  con- 
tinuous duty  high  power  RTTY  and  extra  power 
SSB  operation.  S895.00  F.O.B.  Los  Angeles,  Calif. 
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any  great  extent  It  seems  that  many  hams 
are  not  too  eager  to  experiment  when  a 
high-voltage  power  supply  is  the  subject. 
Some  hams  do  not  possess  the  necessary 
equipment  to  run  the  required  curves  on  the 
power  supply  output,  showing  voltage  vs 
current.  And  a  few  may  not  understand  the 
technique  involved.  It's  a  simple  thing,  and 
to  make  matters  even  easier,  I  have  devel- 
oped a  method  which  works  out  very  well  in 
the  majority  of  cases.  This  solution  does  not 
involve  any  complex  testing  equipment  or 
needless  exposure  to  high  voltages. 

Most  amateurs  are  familiar  with  the 
ordinary  2.5  millihenry  r/ choke.  If  we  shunt 
this  choke  with  a  50  pf  condenser,  the 
resultant  circuit  will  resonate  in  the  neigh- 
borhood of  450  khz-  In  similar  fashion,  it  is 
possible  to  shunt  a  filter  choke  with  a 
suitable  condenser  and  obtain  resonance  at  a 
much  lower  frequency,  in  our  case,  120 
cycles.  The  values  would  be  slightly  different 
for  hams  where  the  supply  lines  furnish  50 
cycle  ac,  and  full-wave  rectification  would 
result  in  a  ripple  frequency  of  100  hz,^ 

What  values  to  use  for  resonance  at  120 
hz?  The  ARRL  handbook^  states  that  the 
magic  number  is  1,77,  that  is  the  product  of 
L  and  C  should  be  L77  or  close  to  that 
figure.  Example:  if  you  had  an  18  henry 
choke,  shunted  by  a  condenser  of  0,1  mid, 
the  resultant  product  would  be  18  x  0.1  or 
L8,  very  close  to  the  1.77  figure.  It  might  be 
well  to  stress  the  fact  that  exact  resonance  is 
not  required,  a  broad  type  of  resonance 
seems  to  work  out  very  well* 

How  to  determine  the  inductance  of  the 
filter  choke?  Easy.  Measure  it  on  an  induct- 
ance bridge,  if  you  can  do  so.  We  are 
interested  in  the  inductance  at  low  current^ 
or  close  to  zero  current.  If  the  foregoing  is 
not  convenient,  I  have  determined  a  simple 
formula  that  works  out  very  well:  read  the 
manufacturer's  rating  for  the  choke,  let's  say 
it  is  rated  at  10  henrys.  Multiply  this  figure 
by  1.5  or  by  2.0,  depending  upon  the 
quality  of  the  choke.  This  wfll  be  the 
approximate  figure  for  the  real  inductance 
of  the  choke  at  low  milliamperes.  Thus  our 
10  henry  choke,  of  good  quality >  would 
presumably  show  an  inductance  of  15  to  20 
henries  at  low  current.  Assuming  an  average 
of  17.5  henries^  we  can  shunt  this  with  a 


capacitor  rated  at  O.l  mfd  and  this  will 
result  in  a  value  (L  x  C)  of  L75,  very  close 
to  the  desired  figure  of  1.77  —  this  is  not  the 
least  bit  criticaL 

In  my  case,  we  had  a  high-quaUty  choke, 
rated  8  henries  at  475  ma.  We  estimated  the 
low-current  inductance  to  be  approximately 
1,75  times  the  rated  inductance.  This  would 
indicate  an  inductance  of  14  henries  at  low 
current  Theory  indicates  that  a  shunt  capa- 
citance of  0,125  mfd.  would  give  a  product 
of  1.75,  close  enough  to  the  1,77  figure*  A 
series  of  test  rum  was  made  at  various  values 
of  capacity,  and  the  results  are  presented. 
Not  only  do  these  graphs  illustrate  the  fact 
that  we  have  obtained  improved  power- 
supply  regulation,  but  the  curves  also  show 
that  the  capacitor  values  may  vary  over  a 
range  greater  than  3:1  and  still  effect  an 
improvement  over  the  "straight  choke" 
input.  Any  good  home-brew  experimenter 
can  come  much  closer  than  that,  so  the 
various  curves  are  presented  not  so  much  as 
verification  of  the  results  obtained,  but 
mainly  to  show  how  very  simple  the  process 
can  be.  In  our  own  case,  the  curves  show 
that  the  filter  capacitor  used  in  shunt  with 
the  input  choke  could  be  of  any  value  from 
0.1  mfd.  up  to  0.167  mfd,  with  very  little 
change  in  performance. 

The  400  volt  c,  t  transformer  was  used 
for  reasons  of  safety.  The  results  were  then 
checked  on  our  large  power  supply,  using  a 
2,000  volt  transformer.  Whereas  our  former 
bleeder  current  had  to  be  70  milliamperes  at 
1000  volts  dc  (an  impossible  figure),  it  is 
now  greatly  reduced  to  a  more  reasonable 
figure  of  20  milliamperes,  an  improvement 
of  3H  to  1,  The  results  are  most  gratifying: 
less  heat  loss,  lower  strain  on  the  power 
supply,  and  more  power  for  the  rig. 

By    this    time    there    must    be    a    few 


400V        eOOpiv 
C-T,  iA 


TEST   SETUP 


Fig.  2,  Power  supply  test  setup  utilizing  a 
high-quality  choke  rated  at  8  henries  @ 
475   ma. 


20 


73  MAGAZINE 


LET  DOW-KEY  HELP  SOLVE  YOUR  ANTENNA 

SWITCHING  PROBLEMS . . . 


SPOT 

REMOTE  115V  ac 

60-262842 


78  0604  m*^     A.  ^F-  REMOTE  115V  te 

71  260401 

SERIES  78  The  series  78  coaxial  switches  are  manually  operated  with  true  coaxial  switching  members  (not  wafer 
switches).  They  are  offered  in  2,  3,  4  &  6  position  {illustrated)  types,  plus  a  transfer  or  crossover  and  DPDT.  The 
useful  frequency  range  is  0-1  Ghz  except  500  Mhz  using  UHF  connectors.  The  unused  positions  are  open  circuited 
or  non-shorting.  Also  available  with  other  type  connectors  such  as  N,  BNC,  TNC  or  C, 

SERIES  60  The  series  60  are  remote  operated,  of  rugged  construction  and  designed  for  low-Ievel  to  t  KW  use^ 
The  unit  illustrated  is  equipped  with  a  special  high  isolation  connector  (*'Q**  type)  at  the  normally  closed  or  re- 
ceive position.  This  "G"  connector  Increases  the  isolation  io  greater  than  -100db  at  frequencies  up  to  500  Mhz, 
although  it  reduces  the  power  rating  through  this  connector  to  20  watts.  This  is  also  available  with  other  type  con- 
nectors such  as  BNC,  JSI,  TNC„  C  or  solder  terminals, 

SERIES  71  High  power  B  position  switches  commonly  used  for  switching  antennas,  transmitters  or  receivers 
at  frequencies  up  to  500  Mhz.  The  unit  is  weatherproof  and  can  be  mast  mounted.  The  illustrated  unit  has  the 
unused  input  shorted  to  ground.  It  is  also  available  with  a  wide  range  of  connectors,  different  coi[  voltages  and 
non-shorting  contacts  or  resistor  terminations.  Each  of  the  six  inputs  has  its  own  actuating  coil  lor  alternate  or 
simultaneous  switching. 


-  iKsir 


ORDERING  INFORMATION: 

Contact  your   local   electronics   distributor  or  Dow-Ke/ 
COMPANY  ^^^^^   repfesentatrve,   or   write   direct  to   the   factory. 


2260    INDUSTRIAL   LANE    •    eROOMFIELD,    COLORADO    60020 
TELEPHONE    AREA    COD£    303/466-7303         «  P»  O,   BOX  34S 


doubters:  the  method  outlined  is  so  simple, 
how  can  it  possibiy  work?  Perhaps  a  refer- 
ence to  a  well-known  amateur  publication, 
the  Radio  Handbook/  may  be  of  help.  In 
the  17th  edition,  there  is  shown  the  sche- 
matic and  description  of  a  1  kilowatt  power 
supply,  designed  for  continous  commercial 
service.  The  input  filter  choke  is  rated  6 
henries  at  700  ma-  Ordinaiilyj  this  would 
call  for  a  monstrous  bleeder-,  capable  of 
carrying  umpteen  mils  at  2500  volts. 
Instead,  the  designers  chose  to  ^'^tune"  the 
input  filter  choke,  and  to  reduce  the  bleeder 
current  by  so  doing.  There  is  no  doubt  that 
these  results  were  obtained  in  the  laboratory 
after  a  thorough  examination  of  the  prob- 
lem, and  reflect  careful  engineering.  The 
choke,  6  henries,  would  have  roughly  12 
henries  true  inductance  at  low  ma  and  the 
filter  capacitor  chosen  to  "tune"  the  choke 
was  rated  at  0,15  mfd.  These  laboratory 
results  come  very  close  to  the  mystical  figure 
of  1.77(12x0.15=  L80). 

Don*t    forget  to  use  a  high  quality  oil- 
filled    capacitor    for    this    application.   The 


stress  on  the  condenser  is  high,  so  make  it  a 
point  to  choose  a  condenser  with  a  dc  rating 
of  at  least  double  the  output  voltage.  It 
shouldn't  be  necessary  to  say  the  electrolytic 
condensers  are    "taboo"  for  this  function, 

although  they  may  be  used  in  other  parts  of 
the  same  supply.  Some  builders  may  find  it 
more  convenient  to  place  the  choke-and-con- 
denser  combination  in  the  negative  lead  of 
the  power  supply;  This  will  simplify  the 
problem  of  voltage  insulation,  and  the  in- 
creased filter  efficiency  will  be  the  same  as 
when  the  filter  choke  is  wired  into  the 
positive  leg  of  the  power  supply. 

, ,  ,  W20LU 


References: 

1.  SamB  Thoughts  on  Designing  High- 
Voltage  Power  Supplies,  Bob  Nelson,  73, 
November,  1966,  p.  30. 

2.  Tuned  Choke  Inputs,  Fred  Brown,  CQ, 
October,  1967,  p.  80. 

3J1RRL    Handbook^    Fortieth   Edition,   p. 

227, 

4.  Radio  Handbook,  17th  Edition,  p-  743, 

5.  RSGB  Handbook,  Third  Edition,  p.  438, 
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Hey  OM 


E.  Dusina,  W4NVK 

571  Orange  Avenue  West 

Melhourne^  Florida 


You've  Got  Carrier  There! 


In  listening  to  some  hams  on  the  air,  it 
appears  there  is  still  some  confusion  about 
how  to  tell  if  you  have  excessive  carrier 
leakage  on  an  SSB  rig-  Quite  frequently  I 
hear  some  ham  being  ribbed  about  his  carrier 
leakage  by  listeners  close  to  his  QTH,  while 
his  signal  sounds  fine  to  me. 

Before  going  further,  though,  let  me  say 
there  are  some  unreasonably  critical  hams  on 
the  bandSj  judging  from  a  purely  technical 
standpoint.  This  appears  to  be  due,  first,  to  a 
healthy   ignorance   of  facts  and,  second,  a 

determination  to  keep  from  learning  facts 
different  from  long-held  prejudices. 

The  particular  ham  I  refer  to  here, 
however^  is  the  one  that  wUl  complain  that 
'*yoi^*ve  got  carrier  there"  when  the  signal  is 
really  quite  acceptable.  This,  of  course^  is  a 
great  disservice  since  such  a  report  can  cause 
needless  troubleshooting  on  a  perfectly  okay 
rig.  It  could  also  be  mentioned  that  if  the 
listener  were  adept  at  tuning  his  receiver,  he 
would  never  know  the  station  had  carrier, 
since  carrier  presence  is  inaudible  in  any 
decent  SB  rig  until  the  receiver  is  mistuned 
by  more  than  twenty  to  fifty  cycles. 
Evidence  that  many  hams  have  not  mastered 
SSB  tuning  is  abundant  on  any  net.  It  is  not 
uncommon  to  have  many  haras  call  in  50  to 
100  cycles  off  frequency.  However,  a  review 
of  certain  facts  might  clarify  this  '^excess 
carrier"  situation  and  prevent  uncertain 
hams  from  getting  overly  excited  if  some  lid 
gives  them  a  *Vc»uVe  got  carrier"  report. 

First  J  all  rigs  have  carrier*  It  is  impossible 
to  get  rid  of  carrier  completely.  Even  a  very, 
very  good  rig  will  consistently  have  an  actual 
carrier  suppression  factor  of  only  about  40 
db  and  this  wttl  vary  over  normal  environ- 
mental condition  changes.  If  the  final  CW 


power  output  capability  of  such  a  rig  is  1 
KW,  the  residual  carrier  is  at  least  100 
milliwatts  of  rf.  That's  over  twice  the  rf 
power  output  of  a  CB  handi-talky  which  has 
a  range  of  many  miles  if  put  into  a  ham 
antenna.  Obviously,  persons  in  the  same  city 
or  nearby  cities  will  hear  "carrier"  between 
words  and  phrases.  The  reason  is  simple.  The 
AGC  of  most  rigs  will  make  aU  signals  from 
SI  to  40  over  S9  about  equally  loud  in  the 
speaker.  This  is  because  AGC  is  derived  from 
the  audio  instead  of  if  signaL  The  KW  rig 
across  town  is  going  to  boom  in  at  about  20 
over  S9,  Therefore,  his  -40  db  carrier  is  going 
to  be  about  S7,  which  wUl  create  quite  a 
noise  in  a  mistuned  SB  receiver,  (Each  S  unit 
is  about  6  db.)  The  solution  to  the 
annoyance  of  such*  a  residual  carrier  is  to 
learn  to  tune  the  receiver.  Complaining  to 
the  station  operator  won't  help  any  because, 
believe  me,  he  isn't  about  to  replace  his 
crystal  filters  at  their  high  price.  The  above 
case  is  rather  obvious,  so  let*s  take  a  more 
typical  case  —  one  with  30  db  carrier 
suppression,  which  is  stiU  not  a  sloppy  rig. 
Thirty  db  is  far  more  carrier  suppression 
than  is  necessary  to  get  aM  the  signal-to-noise 
improvement  which  SSB  has  to  offer- 
Twenty  db  suppression  is  aU  that  most  SSB 
filter  manufacturers  will  guarantee,  and  a 
balanced  mixer  can  give  from  10  db  to  30  db 
more  carrier  suppression,  depending  on 
degree  of  balance,  voltage,  temperature  and 
vibration.  In  commercial  gear,  balance  is  not 
always  too  stable  over  environmental 
extremes.  Therefore,  it  is  reasonable  to 
expect  carrier  suppression  to  run  as  low  as 
30  db  on  perfectly  normal  rigs* 

Now,  a  200  PEP  (100  WCW)  exciter  with 
30    db    carrier   suppression    puts    out    100 
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full 


course 
dinner. 


SB-34  and  SB2-LA,  a  full  course  dinner  with 
all  the  trimmings  in  the  guise  of  a  big, 
economy-size  sandwich! 

Select  "SBE  COMBO"  from  your  dealers  menu 
—sandwich  in  a  plump,  powerful,  performing 
thousand  watter  into  almost  any  car— and 
still  have  ample  room  left  for  the  family 
to  ride  in  comfort. 

First  course--SB'34,  80-40-20- 15  meter  trans- 
ceiver with  built-in  12V  DC  and  li7V  AC 
supply  and  replete  with  such  condiments  as 
solid-state  switching  (no  relays).  USB  or  LSB 
by  panel  switch,  steep  slope  Collins  mechan- 
ical filter,  delta  receiver  tuning  (±  transmit 
frequency).  Varactor  control  dial  set.  500  ma 


receiver-only  standby  drain  at  12V  DC.  20 
diodes,  23  transistors  and  only  3  tubes.  One 
knob,  dual-speed  tuning. 

Second  course -SB-2LA  linear  with  1000  tasty 
watts  p.e.p.  input  on  80-40-20  and  750  watts 
on  15.  And  smalllll  .  .  .  only  5y4"H.  11%"W. 
11%"D,  43  pounds.  Built-in  :i7V  AC  supply 
uses  silicon  rectifiers  and  voltage  multiplying 
to  reduce  transformer  size/weight.  Low  voltage 
(800V),  high  current  operation—easier  on  ca- 
pacitors, diode  rectifiers,  components.  Built-in 
antenna  and  control  relays  (2)-"internal  block- 
ing bias- -meters  for  plate  current  and  output 
—uses  6  inexpensive  6JE6  parallel  tubes. 

Write  for  full  menu— errr— catalog. 


UNEAR  SYSTEMS,  INC 

220  Airport  Blvd.  Watsonville,  Calif.  95076. 


mUliwatts  of  carrier.  One  hundred  MW  of 
CW  on  most  bands  will  go  a  long  way.  In 
fact,  30  db  is  only  5  S  units  less  powerful 
than  the  100  watt  signal  itself.  So,  if  the 
fellow  with  a  30  db  carrier  rejection  rig  (and 
there  are  lots  of  them)  is  putting  in  an  S8 
signal  for  instance,  his  carrier  is  going  to  be 
about  S3*  Most  SSB  receivers  will  give  out 
the  same  audio  level  for  an  S3  signal  as  they 
give  for  any  stronger  signal,  courtesy  of  their 
good  audio  derived  AGC  systems.  Con- 
sequently, between  phrases  the  carrier 
simply  has  to  be  there;  and  if  the  receiver  is 
off- tune,  it  will  boil  through  quite 
noticeably.  That  adequately  makes  the 
point.  The  solution  is  not  in  complaints 
about  ^'carrier"  but  in  acquiring  a  Ettle  more 
skill  in  tuning  an  SSB  receiver. 

Now,  what  if  you  do  have  carrier?  Well^ 
that's  easy  enough  to  teU  from  your  plate 
meter  reading.  You  don't  have  to  depend 
upon  listener  reports  exclusively.  With  an 
exciter  J  when  you  push  the  talk  button  and 
cover  the  mike  with  your  hand  to  keep  out 
room  sounds,  the  plate  meter  (usually  the  S 
meter)  reads  PA  idhng  current.  In  a  normal 
rig  with  no  audio  input,  only  two  things  are 
likely  to  make  this  current  higher  than  it 
should  be.  These  are  too  little  PA  grid  bias, 

which  is  adjustable  by  pot  on  almost  all 
exciters,  or  carrier  leakage. 

So,  a  knowledgeable  ham  glances  at  his 
plate  ammeter  occasionally  and  notices 
whether  his  PA  is  idhng  at  about  the  cunent 
it  should  have*  If  current  is  high,  he  will  look 
for  bias  drift  or  carrier  leakage.  But  if  the 
plate  current  is  okay,  he  will  take  any 
"carrier'*  reports  with  a  large  grain  of  salt. 
For  a  very  unfounded  complaint  he  may 
even  counterattack  with  a  "poor  audio 
fidelity"  report  to  even  things  up. 

If  you  have  a  linear  it  is  very  simple  to 
tell  whether  the  exciter  is  putting  out 
excessive  carrier.  The  idling  plate  current  is 
quite  low  on  most  linear  amplifiers.  For 
instance,  on  my  linear,  a  Gonset  201,  the 
idhng  current  is  50  ma.  Full  1  KW  CW 
current  is  650  ma.  Suppose  the  linear  idling 
current,  with  exciter  in  the  receive  position, 
is  50  ma  and  the  current  rises  to  60  ma  with 
the  push  to  talk  button  on,  but  with  no 
noise  going  into  the  mike.  The  amount  of 
carrier  leakage  is  defined  by  this  sHght  idling 
current  increase.  The  1  KW  output 
corresponds  to  roughly  600  ma  of  plate 
current  increase.  Thus,  1 0  ma  of  increase  is 
one-sixtieth  as  much  as  full  output.  The 
plate  current  of  a  linear  is  fairly  pioportionai 


to  power  output  because  linears  have  pretty 
good  voltage  regulation  in  the  plate  supply. 
Therefore,  any  additional  rf  output  takes  a 
proprotional  dc  current  input.  The  increase 
in  plate  current  can  be  used  as  a  handy 
indicator  of  power  being  put  out  by  the 
linear  after  it  is  tuned  up. 

The  carrier  leakage  in  the  example  given 
is  about  one-sixtieth  of  a  full  KW  output  or 
about  sixteen  watts,  which  is  not  good. 
Carrier  leakage  should  not  be  above  ten 
watts  with  a  KW  rig  even  for  a  20  db  carrier 
suppression  exciter.  So,  60  ma  on  the  rig 
would  mean  real  trouble.  In  actual  practice 
the  plate  current  changes  about  1/2  ma, 
meaning  I  have  VijSQQ  of  1  KW  or  about  1 
watt  of  carrier  which  is  -30  db.  This  agrees 
pretty  well  with  a  spectrum  analyzer  reading 
of  35  db  carrier  suppression.  The  manu* 
facturer  claims  45  db  suppression  but  that  is 
at  one  voltage,  temperature,  and  pot  setting. 

Therefore,  we  have  seen  how  your  plate 
meter  on  a  linear  tells  you  what  carrier  is 
going  out.  Of  course,  it  is  possible  if  you 
have  just  fixed  up  the  rig  that  the  bias  has 
shifted  in  the  linear  to  cause  a  higher  plate 
current  at  idle,  but  if  you  concern  yourself 
only  with  the  change  in  linear  amplifier 
current  as  the  PTT  button  is  pressed,  bias 
drift  won*t  foul  you  up. 

If  you  have  only  an  exciter,  without 
hnear,  bias  drift  can  only  be  distinguished 
from  carrier  leakage  by  pulling  out  the  tube 
which  drives  the  final  amplifier.  With  the 
tube  outj  no  carrier  can  reach  the  finals  so 
the  plate  meter  must  read  just  the  idhng 
current  without  carrier.  Note  the  reading 
and  replace  the  tube  to  see  if  there  is  any 
change  in  idling  current.  If  so,  use  the 
method  just  given  to  estimate  the  fraction  of 
full  power  leaking  through.  By  this  simple 
technique  you  can  tell  whether  you  have 
excessive  carrier  for  your  rig  easily  enough, 
and  you  won*t  need  to  be  needled  about  it 
by  listeners.  Listeners  may  do  weU  also  to 
bear  in  mind  that  not  everyone  has  the  same 
quaUty  rig.  Ham  radio  is  a  hobby,  and  it 
shouldn't  be  made  unpleasant  by  a  few 
immature  hams  who  think  perfect  carrier 
rejection  or  perfect  audio  fidelity  or  perfect 
VSWR  is  something  very  desirable.  The  most 
desirable  goal  is  enough  carrier  rejection  to 
do  the  job  intended  without  wasteful  over 
design  or  needless  time  wasted  achieving  the 
last  few  percent  of  perfection.  The  same 
goes  for  VSWR  and  fidehty;  and  some  of  the 
hams  who  complain  about  fidelity  and  boast 
of  their  expensive   microphones  are  reaUy 
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uninformed.  Anyone  who  tries  for  high 
fideHty  through  a  2  KC  SSB  if  filter  might 
also  try  to  build  a  ladder  to  reach  the  moon. 
I  get  unsolicited  comments  on  good  audio 
quahty  using  a  $L99  ceramic  mike  cartridge, 
simply  because  even  a  cheap  mike  is  about  as 
good  as  a  2  KC  receiver  if  is  capable  of 
reproducing.  The  old  AM  boys  who  try  to 
get  fidehty  out  of  SSB  rigs  like  they  used  to 
get  out  of  10  or  15  KC  band  widths  are 
kidding  themselves.  That,  however,  is 
another  story  which  Til  set  a  pen  to  one  day 
soon. 

In  summary,  this  discussion  has  reviewed 
the  facts  about  real  carrier  suppression 
values  versus  manufacturers'  claims;  also, 
ways  to  judge  whether  your  carrier  leakage  is 
excessive  were  reviewed.  It  is  hoped  that 
frank  discussions  such  as  this  one  will  cause 
those  picky  hams,  who  by  nature  must  find 
a  little  fault,  to  realize  they  are  on  shaky 
technical  ground  when  they  complain  about 
moderate  carrier  suppression  on  a  signal. 
This  is  especially  so  if  they  are  not  very  far 
from  the  transmitter  involved*  Also,  the  fact 
that  a  complaint  of  carrier  leakage  auto- 
matically means  the  complainant's  receiver  is 
pretty  weU  off  frequency  will  remove  the 
psychological  air  of  superiority  involved  in 
such  situations,  which  in  itself  should  go  far 
toward  reducing  the  frequency  of  occur- 
rence. The  unspoken  thought  that  ''maybe  I 
can't  get  my  carrier  suppressed  completely 
but  then  you  can't  tune  your  receiver 
either'*  could  go  a  long  way  to  keep  com- 
plaints to  a  minimum  unless  there  is  a  real 
need  for  one. 

.  .  .  W4NVK 

A  HANDY  SUGGESTION 
TO  KEEP  WIRE  NEAT 

A  simple  solution  to  the  problem  of 
reaching  for  an  odd  length  of  wire  or  test 
leads  and  jumpers  only  to  find  them  tangled 
up  with  each  other  came  to  mind  recently. 

The  cardboard  tubes  from  toilet  tissue 
roUs  are  what  I  use.  The  pieces  of  wire  are 
simply  coiled  and  shoved  into  the  tubes 
which  can  then  be  put  into  a  box  or  drawer 
without  the  usual  tangled  mess  that  usually 
results.  This  method  also  works  weD  with 
excess  power  lead  lengths  which  may  be 
behind  the  operating  desk. 

.  .  •  R,  A.  Watson  WIZO A 
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The  HEIGHTS 


Aluminum  Tower 
*so  light  you  can 
put  it  up  all  by 
yourself!   No 
climbing,   no  jin 
poleSi   no  heart 
attacks. 


-|-  hinged  base 
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Bandswitching 


T.  W.  Banks  K3LNZ 

426  Orange  SL  S.E. 
Washington,  DC  20032 


the  Swan- 250  and  TV- 2 


I  sure  was  anxious  to  try  out  my  newly- 
acquired  TV-2  two-meter  transmitting/ 
receiving  converter.  Considering  that  I  liad 
to  (1)  drive  back  from  York,  Pennsylvania, 
to  Washington,  D.  C,  (2)  make  the  necessary 
modifications  to  the  Swan-250  six-meter 
SSB  rig,  (3)  take  one  side  off  my  operating 
bench  which  was  Va  inch  narrower  than  the 
transceiver/power-supply /converter  combin- 
ation ^  and  (4)  actually  make  the  necessary 
connections,  I  guess  I  did  pretty  good  in 
being  operational  on  two  meter  SSB  by  2:00 
a,  m. 

Unfortunately,  there  isn't  much  two 
meter  activity  (SSB  or  anything  else)  at  2:00 
a.  m.  on  a  Monday.  After  ascertaining  that 
the  gadget  was,  in  fact,  receiving  145  to 
145.5  mhz  and  putting  out  an  upper  side- 
band signal  in  the  same  range,  I  said  to 
myself,  "Now  TU  switch  back  to  six  meters 
and  see  who's  still  up,"  It  was  then  I 
discovered  there  are  lots  of  knobs  and  things 
on  a  TV-2  converter,  but  a  switch  to  get 
back  to  six  meters  isn't  one  of  them!  I  went 
to  bed,  thinking  I  must  have  missed  some- 
thing, but  a  quick  look  at  the  TV-2  manual 
the  next  morning  confirmed  that  it  was  not 
I,  but  the  Swan  Company,  who  had  missed 
something^t  is  necessary  to  undo  and  re-do 
a  couple  of  coax  fittings  and  some  Jones 
plugs  to  change  bands. 

Now  maybe  some  operators  are  content 
to  spend  five  minutes  changing  from  two 
meters  to  six  meters,  or  vice  versa,  but 
K3LNZ  isn't  one  of  them,  even  discounting 
the  difficulty  of  starting  a  12-pin  Jones  plug 
with  800  volts  on  it  by  Braille  only-or  the 
equally  disgusting  alternative  of  unplugging 
the  doggone  gear  and  removing  logs,  pencils. 


mike,  etc,  from  the  operating  table  so  that 
the  equipment  could  be  puUed  forward. 
Accordingly,  plans  were  laid  to  install  the 
band-switching  capability  the  manufacturer 
unaccountably  left  out. 

Quite  a  bit  of  time  was  spent  discovering 
that  it  was  impossible  to  modify  only  the 
TV-2,  For  those  who  want  to  know  why 
not,  let  me  point  out  that  the  12-voIt  dc 
relay  supply  will  not  accomodate  any  more 
drain;  in  fact  the  TV-2  plus  the  250  is  too 
much  if  the  Une  voltage  drops  to  as  much  as 
a  volt  or  two  below  normal.  Were  the  exciter 
B+  not  routed  through  3  separate  wires  in 
the  cable  (7,  9  and  10)^  110  volts  could  be 
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RYI 
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S3 -TO 
COAX    RELAY 
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2       6 


/ 


SWI 


Fig.  1.  Wiring  diagram, 
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brought  down  the  cable  from  the  power 
supply  for  relay-operating  purposes,  but  this 
would  involve  modification  of  something 
beside  the  TV-2. 

The  final  decision  to  build  an  outboard 
unit  was  based  then  on  three  factors  (1) 
retaining  inter  changeability,  (2)  somebody 
else  might  build  such  a  unit  if  they  knew  it 
wouldn*t  affect  that  old  bugaboo,  "re-sale 
value,"  and  finally,  (3)  I  could  sell  the  article 
to  73  more  readily. 

•  Actual  construction  is  quite  simple,  once 
it  is  determined  that  8  of  the  12  wires  in  the 
power  cables  can  be  ignored  in  working  out 
a  band-switching  arrangement.  So,  get  a 
chassis,  a  relay  wifh  a  110  v  ac  coil  and  the 
contacts  to  break  one  connection  and  com- 
piete  five  when  energized,  an  SPST  switch, 
two  each  Jones  P312CCT  plugs  and 
S312CCT  sockets,  a  110  v  ac  chassis- 
mounted  receptacle,  about  five  feet  of 
12-wire  cable,  some  terminal  strips,  and  start 
building. 

First,  mount  a  Jones  plug  or  socket  on 
one  end  of  each  of  four  sections  of  12-wire 
cable.  Keep  track  of  which  color  goes  to 
which  pin,  and  make  them  all  the  same, 
using  heavier  wires  and/or  extra  wires  (if 
available)  on  pins  4,  5  and  6  which  carry  low 
voltage  at  relatively  high  current.  Bring  the 
opposite  ends  of  the  cable  sections  through 
rubber  grommets  into  the  chassis.  Connect 
all  a  1  wires  together  on  the  same  lug  of  a 
terminal  strip.  Do  the  same  with  all  #2,  3,  4, 
6,  7,  10  and  12  (in  other  words,  all  except  5, 
8,  9  and  1 1).  Now  wire  the  remaining  four 
wires  as  per  Fig,  1, noting  that  RYl  is  ener- 
gized when  switching  to  two  meters /rom  six 
meters.  Finish  off  by  wiring  up  SWI  and  S3 
to  provide  1 10  v  ac  to  the  coax  relay  socket, 
S3    at    the    same    time    RYl    is   energized. 
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Fig,  2.  Coaxial  connections. 


GUARANTEED   CUBICAL   QUADS 

Pftf.TUNfD-COMPl£rr-PRE*CUr-l>ftE'DRfIlE0 

•QUADS   ARE  BETTSR   BKAUSE:  They  have   more   gam 
^(han  flat  tops*  element  for  demeni^Are  quieter — less  static 

I  and  ignttton  noise^Possess  Iowct  vertical  radiation  angle — 
Require  less  space— (W  width  of  flat  tops) — Greater  capture 
area,  so  better  on  weak  signals — ^Negligible  corona  losses— 
Excellent  SWR/Freq.  characteristic — Light  weight  (30  lbs  for 
12  el,  60  lbs  for  4  el)  Detuning  less  from  nearby  objects. 
Your  choice,  bamboo  or  fiberglass — no  aluminum  spreaders. 
Bamboo  exceptional  quality  and  half  the  cost  of  fiberglass. 
SPECIAL  DEAL  on  purchase  of  an  E  Z  WAY  Tower/quad 
I  combination,  Free  litereature. 


SKYLANE  PRODUCTS    uJ^^u^L^u'-hm? 


Remove  the  normal  cabling  between  the 
power  supply,  transceiver  and  TV-2,  and 
plug  in  via  the  adaptor,  as  shown  in  Fig.  1 ,  A 
check  at  this  point  will  show  (assumLng  you 
were  on  two  meters)  normal  operation  on  2 
with  SWI  closed,  and  normal  receiving  but 
not  transmitting  (check  this  only  briefly) 
with  SWI   in  the  six  meter  (open)  position. 

Now  connect  up  that  old  coaxial  relay 
left  over  from  AM  days  as  per  Fig.  2,  which 
will  route  the  output  of  the  250  into  the  six 
meter  antenna  for  six  meter  operation,  and 
into  the  TV-2  for  two  meter  operation-  In 
addition,  a  Dow-Key  or  other  good  relay  will 
short  the  six  meter  antenna  to  ground  during 
two  meter  operation,  preventing  six  meter 
signals  from  over-riding  those  on  two  while 
listening,  or  stray  six  meter  signals  being 
transmitted  while  transmitting  on  two. 

Another  sore  spot,  on  the  250  (with  or 
without  the  TV-2),  is  the  necessity  to  hold  a 
push-to-talk  switch  wMIe  talking.  Since  1  like 
to  tluow  a  switch  and  have  my  hands  free 
(such  as  for  logging  contests),  I  made  one 
more  small  modification  which  can  be  made 
to  any  250  in  which  there  is  no  crystal 
calibrator.  Examination  of  the  schematic 
will  show  a  contact  on  SW2  which  is 
grounded  in  the  calibrate  position.  (This  is 
the  one  that  shows  a  lead  going  to  Pin  7  of 
the  1 2BA6  calibrator,  but  actually  is  unused 
when  the  calibrator  has  not  been  installed.) 
Running  one  wire  from  this  contact  to  the 
"tip"'  contact  on  the  microphone  jack,  J3, 
will  result  in  the  250  going  to  full  transmit 
when  SW2  is  thrown  to  calibrate.  Thus, 
SW2,  ptt  or  vox  will  put  the  250  on  the  air, 
as  you  please. 

.,.K3LNZ 
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Tulsa,  OK 
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Fig.  1,    Circuit  for  the  filter  for  improved  selectivity* 


A  new  receiver  was  purchased  for  this 
QTH  about  eighteen  months  ago.  It  was  a 
big  improvement  over  the  much  used  RME- 
69  which  had  served  so  faithfully  over  the 
years.  After  a  few  weeks  of  use,  it  seemed  a 
little  more  selectivity  would  be  nice.  Not 
wanting  to  add  an  outboard  if  filter  or  a  Q 
multiplier,  an  investigation  of  audio  select- 
ivity was  begun*  This  meant  digging  in  all  the 
back  issues  of  radio  magazines  I  could  find, 

A  short  article  by  W6SA1*  was  found 
along  with  several  other  ideas.  The  result  is 


the  filter  I  am  now  using  with  my  SX130^, 
The  capacitor  C4  can  be  anything  from 
10-25  mfd  depending  on  your  ear.  Haiti- 
crafters  uses  25  mfd.  If  you  are  using  a 
Hallicrafter  R48A  speaker  capacitor,  C4  may 
be  omitted  as  the  speaker  has  one  in  the  3,2 
ohm  lead. 

The  high  frequency  response  cuts  off 
rapidly  above  2000  and  below  400  hz  when 
C4  is  in  the  circuit.  The  CW  filter  peaks 
sharply  at  about  1000  hz.  Fig.  I  is  the  filter 
1  am  using-  A  simpler  one  is  shown  in  Fig,  2 
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Fig.  2.   This  filter  circuit  was  also  used,  and,  although  simpler  in  design,  produced  good  results. 
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-  6  THRU  160  METERS    -  FEEDS  2nd  RECEIVER 

Mode!  PT,  with  built-in  power  supply,  transfer  relay,  connecting 
cables,  wired  and  tested.  Amateur  Net ;.  $59.95 


A  frame  grid  pentode  provides  low  noise  figure  with  ability  to  handle  strong  signals, 
greatly  improving  the  sensitivity  of  the  receiver  section  of  a  transceiver. 

A  unique  built-in  transfer  circuit  enables  the  PT  to  by-pass  itself  while  the  transceiver 
is  transmitting.  The  PT  also  feeds  the  antenna  input  of  a  2nd  receiver  as  weU  as 
muting  it. 


DIVISION   OF  AEROTRON,    INC, 


AM  ECO 
P,  0.   BOX  6527 


■   RALEIGH,   N.   C.  27608 


which  worked  very  well. 

The  CW  filter  won't  work  so  well  on  500 
ohms  as  it  will  at  2000  ohms  or  above.  If  the 
CW  filter  is  included,  it  is  suggested  the 
output  transformer  is  a  multitap  one  from 
500  to  at  least  2000  ohms.  The  CW  filter  is 
connected  to  the  2000  ohm  or  higher  tap. 

Most  of  the  time  the  filter  is  left  in  the 
speaker  circuity  but  the  noise  limiter  is 
seldom  used  because  the  filter  does  such  a 
good  job  of  taking  out  the  sounds  outside 
the  middle  audio  range.  A  very  worthwhile 
improvement  is  the  5  x  130  which  was  noted 
when  the  6BE6  in  the  product  detector  was 
replaced  with  a  6BY6, 

This  is  about  the  easiest  way  I  know  of  to 

get    more   selectivity   without   digging  into 

your  receiver  or  spending  the  week's  grocery 

money  (less  than   $10).  The  results  in  my 

case  were  much  better  than  I  had  ever  hoped 

for;  in  fact,  this  httle  building  project  was 

one  of  my  more  successful  ventures, 

.  .  .  W5INU 
Notes 

1.  73,  February^  1965,  p.7L 

2.  73,  June,  1962,  p.36.  Halhcrafter  R48  speaker 
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EXPERIMENTER'S  2  CORE  TOROID  KIT— This  famous 
kit  contains  cores,  wire,  and  charts  so  tha^  you  can 
make  your  own  high  <j  modern  inductors  for  hun- 
dreds of  practical  applications.:   $LS0 

MINIMUM   ORDER:   $1.00 

Please  Add  25^  per  order 

for  Packing   &  Shipping 
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VHF-FM- Part  III 


Richard  Zach  WB2AEB 
33  Pike  Place  RFD  4 
Mahopac  NY  1 0541 


Hand  Held  Portables 


The  abundance  of  portables  is  one  of  the 
strongest  points  for  FM,  In  time  of  emer- 
gency^  you  need  not  be  connected  with 
cornniercial  power  in  any  way,  thus  giving 
operation  in  the  most  extreme  conditions.  If 
you  have  access  to  a  repeater,  one  unit  could 
be  your  portable,  mobile,  and  base  station* 
If  the  repeater  is  out  of  commission  during 
the  emergency,  you  had  better  be  able  to  go 
"direct**  for  maximum  reliability. 

The  usual  FM  portable  Is  quite  different 
from  the  usual  100  mw  1 1  meter  rig.  When  a 
C.B*  walkie-talkie  weighs,  say  16  oz,,  a 
common  FM  portable  may  weigh  over  16 
lbs.  (yes,  lbs.).  As  for  power,  FM  portables 
seldom  run  under  one-watt  or  over  five-watts 
output.  The  rigs  are  either  in  packset  form 
(hand-held  unit  at  waist  level  with  external 
mike)  or  if  you've  got  the  money,  a  single 
hand-held  unit  like  the  27  mhz  type.  Power 
is  often  supplied  by  Nickel-Cadmium  (ni- 
cad)  batteries.  The  price  of  the  unit  itself  is 
brought  up  with  ni-cads  over  dry  batteries, 
but  the  savings  in  buying  new  batteries 
overcomes  this. 

The  care  of  ni-cads  is  an  art  in  itself.  One 
can  easily  ruin  one  of  tiiese  batteries.  Before 
you  even  turn  the  unit  on  for  the  first  time, 
you  should  become  very  familiar  with  ni- 
cads  wth  regards  to  charging,  discharging, 
and  storage.  With  used  ni-cads  running  up  to 
$15  and  new  batteries  going  for  around  $65, 
you  can't  afford  to  destroy  them!  You  do 
not  have  to  use  ni-cads  with  many  of  these 
rigs,  however.  You  can  use  Mercury,  Alka- 
line, and  the  common  Carbon-Zinc  battery, 
but  they  just  do  not  respond  to  charging  and 
over-all  life  as  well  as  the  ni-cad.  With  proper 
care,  the  ni-cad  should  last  indefinately. 

In  general  about  packsets— these  can  also 
come  with  telephone-type  hand  sets  as  well 
as  the  standard  external  mike  and  internal 
speaker.  Also,  when  planning  to  purchase 
any  recent  vintage  portable,  you  can  count 
on  getting  one  with  a  narrow-band  receiver. 
With    transmitters,   you   can   usually   select 


wide  or  narrow-band  operation-  by  merely 
adjusting  the  deviation  pot,  while  receivers 
will  require  a  fair  amount  of  conversion. 

Following  are  descriptions  of  just  a  few  of 
the  more  popular  portables.  Since  2  meters 
is  where  most  FM  is,  we  will  discuss  lugh- 
band  gear.  In  most  cases,  however,  there  is  a 
6  meter  rig  with  fairly  similar  specs,  MOTO- 
ROLA FPTRU-1  AND  FHTRU-1:  These 
are  two  old  ''war  horses"  which  are  entirely 
made  of  modular  tube  construction.  If  un- 
converted, these  should  be  avoided  unless 
you  have  plenty  of  time.  Due  to  their  age, 
these  are  sometimes  in  poor  condition. 
MOTOROLA  P-33:  Production  was  stopped 
around  1965.  These  have  quick  heating 
tubes  in  the  transmitter.  Some  have  a  partly 
transistorized  receiver  (P-33  A  AM)  while 
others  have  an  entirely  transistorized  re- 
ceiver (P-33  BAM).  Receiver  Sensitivity  is 
Ijuv  and  0.35  juv  with  an  FET  pre-amp.  One 
side  note..,  to  Ins l all  an  FET  pre-amp  in  this 
unit  all  you  need  is  a  3N128-  You  put  this 
FET  between  two  tuned  front -end  stages 
already  in  the  unit  and  that's  it,  •  .no  addi- 
tional components  needed!  (thanks  to 
WIRYL  for  this  information).  Power  output 
is  5  watts  with  a  2E24  in  the  final.  Power 
can  come  from  ni-cads,  dry  batteries,  yoiu* 
car's  12  vdc  ignition  system  or  other  exter- 
nal source.  When  not  running  on  internal 
batteries,  be  sure  that  the  unit  is  getting 
exactly  12  vdc  the  transmitter  has  three 
6397's  as  the  driver  (look  up  the  price  on 
one  of  these  some  time)  and  it  has  been 
found,  the  hard  way,  that  these  will  blow  if 
the  power  supply  is  not  giving  the  correct 
potential.  The  weight  of  the  unit  with 
ni-cads  is  18  lbs.  Electrically,  the  P-33  can 
compare  with  a  Gonset  Communicator  I,  II, 
or  in  as  well  as  other  2  meter  transceivers. 
You  can  get  a  P-33  BAM  for  about  $80  less 
ni-cads  and  as-is.  Ready-to-go  units  go  for 
around  $140.  MOTOROLA  H^23:  same  as 
P-33,  but  one-watt  and  12  lbs.  with  ni-cads. 
Price    :    about    S65   less  ni-cads   and   as  is; 


30 


73  MAGAZINE 


n 


$125  ready-to-go.  MOTOROLA  H-23  DEN 
(DCN)  or  HT-200:  These  rigs  are  the  same 
units,  but  the  names  are  different.  The 
HT-200,  as  it  is  now  called  by  Motorola ,  can 
come  with  L4  or  2  watts,  remote  speaker 
and  mike,  and  Private  Line  (con- 
tinuous tone  squelch).  If  you  wish,  the 
antenna  can  be  buUt  into  the  mike  cable! 
Receiver  sensitivity  is  0,5  juv,  with  the 
weight  of  the  unit  varying  between  32  and 
38  oz.  This  unit  can  also  come  in  a  450  mhz 
version  for  use  in  a  "down-link,  up-link" 
repeater  set-up.  The  entire  unit  is  hand-held 
Hke  a  CB  rig  with  the  size  varying  between 
the  size  of  3  to  4  packs  of  cigarettes- 
Needless  to  say  this  unit  is  in  great  demand. 
You  might  obtain  a  used  unit  for  about 
$200.  MOTOROLA  PT-200:  This  unit  is  a 
new  breed  of  P-33'$  which  can  come  in 
either  2  or  5  watts.  The  transistorized  unit 
has  a  receiver  sensitivity  of  0.2  juf  with  an 
FET,  Weight:  just  5  lbs.  If  you  can  find  a 
source,  the  price  used  is  about  $225,  G,E, 
VOICE  COMMANDER  SERIES:  These  are 
quite  popular  because  they  are  light  weight , 
small  and  are  not  as  expensive  as  one  might 
imagine.  They  weigh  roughly  5  lbs<,  and  are 
about  the  size  of  the  Handbook,  One  watt 
out  is  about  what  to  expect  for  power.  The 
Voice  Commanders  can  be  used  with  dry 
batteries  or  ni-cads,  with  ni-cad  chargers 
going  for  about  $10.  Receiver  sensitivity  is 
about  0.35  /iv  with  a  pre-amp.  There  are 
three  types  of  Voice  Commanders:  VOICE 
COMMANDER  I:  This  version  has  tubes  in 
the  final  but  the  rest  of  the  unit  is 
transistorized.  The  speaker  and  mike  are 
buUt  into  the  case  so  you  have  to  talk  right 
into  the  unit.  The  standard  suppher  will 
want  about  $75  for  this  unit  with  ni-cads. 
VOICE  COMMANDER  II:  This  unit  is  fuUy 
transistorized,  but  you  still  have  to  talk  into 
the  rather  large  case  using  two  hands.  The 
price  is  about  $100.  VOICE  COMMANDER 
III:  This  unit  is  fully  transistorized  like  the 
above,  but  it  has  a  provision  for  an  external 
PTT  mike  and  speaker.  The  Voice 
Commander  III  very  often  comes  with  a 
buUt  in  pre-amp.  This  version  is  hard  to  find 
as  surplus.  With  the  new  unit  going  for  about 
$700,  $175  is  about  what  to  expect  used 
with  rd-cads, 
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f^G  19€  AU  5fi  ohm  tiffon  coixi«f  cabl«  Outside  diafrietef  080'^  RF 
iDti  29  db  per  foof  it  400  Mhi.  Silvar  pleied  shield fng  and  conductor. 
Ui»d  for  initrnAl  ctiiwi  wiring,  enienna  jcouplin^,  Rf  coupling  between 
itig*i.  itc  Rintiom  length*  from  35  foot  to  150  foot  Colors  htwck,  r«l, 
brortiv,  Nui.  Qtty,  oranga  ReQular  price-  23^  per  foot.  Our  price  Si  %mr 
foot  SlOOper  100  ft 

4§6  Khf  ciremic  fiitiri  iyp«  6F^6B-A  Thtse  fiJien  will  Nffp  to  sharpen 
The  ■electwtty  of  nnort  Mti  using  455  Khi  IFV  Ute  scrois  cathode  t>i« 
retiitof  m  piece  of  •  cepecitor.  or  in  irentiftorijed  sets,  aero o  the  emitter 
bias  raiiftor  (mpedence  it  70  ohrm  ft  4 55 Khz.,  DC  rwrttenoe  is  infinite 
Impedence  increeiet  repidly  «  you  feave  455  Kh*.  Plan  your  owr>  LC 
filter  ctrcuiti  et  vvy  low  coft 
10  for  51,00  25  for  S2  00 

TOROtD  POWER  TRAPiSFORMERS 

#  T-2  This  toroid  wm  deiigned  for  ^w  in  a  hybrid  FM.  mobife  ynit.  uijng 
e  smgle  8647  tube  in  the  RF  amp.  for  3D  watts  output.  SchernatK:  trv 
eluded  t2  VDC  prr  usir>9  2N1554  s  or  equrvalent.  S^.  #1  500votti  DC 
out  ei  70  watts.  See  #3  -65  woiis  DC  bias.  Sec.  #3  1.2  wtti  AC  for 
filament  of  8647  tube  Sec  #4  CrT  leed  becfc  wirsdt ^g  for  2N1554*f.  1%" 
thick.  2%'^  d.e  $2,93  ea.   2  for  S5.00 

0  T-3  Has  a  powdered  iron  core  and  is  built  like  a  TV  fly  b«rk  tTanslw rrwr. 
Operates  at  about  800  CPS.  12V  DC  Pri  usirtg  2N443's  or  eouivalent  DC 
output  of  V/DBLR  475  volti  90  watU    C/Tfeed  back  winding  for  2N442's. 

^^^..^^^^..^    *  $2-35ee-  2*of*5,00 

TRANSFORMERS 

P  T  117  VAC  Pfj  Sec  f  1  1SS  CAV  ^  120  ma.  Sec  02  6.3  VAC  *  4A 
Dotibfe  Hall  SheJI  Mail  Bom  Tvi>e    SX  1^$  tvp«  S2.75  ea  -2  fof  $5  00 

P9    tT7  VAC  Pf I  Sec  i  900  VAC  ^300  ma    Sec  #  2  tOO  VAC  @  10  ma 
Bias    Sec   #3  12  6  VAC  @  AMP  Wi    16%  lb&  Double  Half  Shell  $4.50 

P'tO  \\7  VAC  Pri  Sec  i1  960  VAC  C  T  ^  160  rna  Sec.  #2  425  VAC 
C  T  and  tap  at  10Q  VAC  10  ma  Bias  Sec  §3  12  6  VACe4.5A  Double 
Shell  Mail  Bon  type    Wt.  8^  Jb^  S3. 75 

Output  trarisformeri,  all  types  59  cents  or  3  lof  S 1 .  50. 

OTl  Transistor  T03  Power  Diamond.  Imp.  15  ohms  to  3.2otirns  DC 
Res  Pri    6ohm    Sec     3  ohm 

OT  2     Pfi    imp    7000  ohm     Sec    3-2  and  500  ohm  for  Phones  or  70  volt 
line  3  watts     Full  shielded  Double  Half  Shell 
OT-3  Pn  imp  5500  ohms    Sec   3  2  ohms    SC122Tvpe 

All  prices  f  OB  All  weights  Nited  are  net.  Please  aliow  for  packaomgi 
Please  allow  enoujjh  for  postage     We  wHI  rerurn  any  extra. 

TOWER 

COMMUNICATIONS 

1220^22  Villa  St..  Racine.  WI  53403 


BAND  PASS  ANTENNAS 


Return  Loss  Response      Band  Pass  Response 

50  MHZ  to  52.5  MHZ 

8  element-12  DB 

142,5  MHZ  to  149  MHZ 

7  element— 10  DB 
9etement-13DB 

11  element-15  DB 
220  MHZ  to  225  MHZ 

9  element-12  DB 

400  MHZ  to  500  MHZ 

12  full  wave  elements— 11  DB 
21  full  wave  elements— 13  DB 
Batons  for  above  antenna's 


$39.95 

$14.95 
{>19.95 
$24.95 

$14.95 

$19.95 
$29.95 

S5.00  each 


Do-it-yourself  Insulator  Kits 
with  instructions:  504  P^^  element 

All  prices  FOB  Stockton 

SWAN  ANTENNA  COMPANY 

646  N.  Union  Box  1122  464-9897 
Stockton,  California  95201 
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Sunspots 


The  Ham 


Frank  MacHovec  WB2VFX 

Box  361 

Chester  NJ  07930 

One  of  the  most  interesting  occurrences 
on  thq,  sun's  surface  is  the  appearance  and 
disappearance  of  dark  spots  known  as  sun- 
spots.  These  dark  areas  range  from  500  to 
50^000  miles  in  diameter,  and  generally 
occur  in  pairs.  They  appear  dark  since  they 
are  much  cooler  than  the  solar  surface  they 
hover  over  (3000^  K  compared  to  6000^  K 
on  the  surface* ),  The  life  span  of  a  sunspot 
can  range  from  several  hours  to  as  long  as  1 8 
months,  but  the  average  life  span  is  about 
one  week,  Sunspots  occur  singly  or  in  groups 
ranging  in  number  from  two  to  over  one 
hundred.  Groups  generally  have  a  large 
leader  spot  toward  the  west  and  nearer  the 
solar  equator  which  generally  lasts  longer 
than  its  companion  spots. 

The  number  of  sunspots  varies  from  year 
to  year^  but  generally  reaches  a  peak  every 
eleven  years.  The  javefage  period  between 
minima^  is  eleven  years,  but  cycles  have 
varied  from  about  8.5  to  about  14  years. 
Sunspot  cycles  with  numbers  over  one  hun- 
dred (like  the  present  one)  generally  have  a 
10,7  year  period  between  maxima  and  mini- 
nia,  rise  for  3*5  years,  and  decline  for  7.2 
years.  Lesser  number  cycles  have  an  11,08 
year  period  between  maxima  and  minima, 
rise  for  4.94  years,  and  decline  for  6,14 
years.  The  cycles  with  higher  sunspot  num- 
bers generally  rise  more  rapidly  and  decline 
more  slowly  than  cycles  with  lower  sunspot 
numbers. 

The  number  of  sunspots  is  determined  by 
the  following  formula: 

Number  "  k(10g  +  n) 

where  g  is  the  number  of  groups  observed,  n 
is  the  number  of  individual  spots  observed 
within  the  groups.  K  is  a  constant  deter- 
mined for  each  telescope,  which  gives  results 


in  accordance  with  the  calculations  of  the 
Zurich  Observatory,  This  formula  was  devel- 
oped years  ago  by  Rudolf  Wolf  of  the 
Zurich  Observatory-  Before  his  death  in 
1893,  Wolf  had  determined  the  sunspot 
numbers  back  to  1749  and  the  years  of 
maxima  and  minima  back  to  1610. 

Sunspots  have  strong  magnetic  fields.  The 
strength  of  the  magnetic  field  is  related  to 
sunspot  size  since  larger  spots  have  fields  of 
about  3500  gauss  ^,  and  smaller  ones  have 
fields  of  about  100  gauss.  The  magnetic 
polarity  of  the  leader  spot  is  almost  invari- 
ably opposite  to  that  of  the  follower  spots, 
about  150,  Several  dips  occur  in  the  critical 
grequency  (foF2)  curve  after  the  150  sun- 
spot  number.  F2  reflection  is  highly  depen- 
dent upon  sunspot  number.  Both  the  muf 
and  foF2  reach  their  peak  at  the  peak  of  the 
1 1  year  sunspot  cycle. 

The  Sporadic  E  layer,  which  is  important 
to  ten,  six,  and  two  meter  operators,  is  an 
area  of  patchy  ionization^  about  50  miles 
up.  The  upper  frequency  limit  for  E  reflec- 
tion is  not  known,  but  Sporadic  E  skip  has 
occurred  as  high  as  144  mhz.  The  critical 
frequency  for  the  E  layer  can  be  determined 
by  the  following  formula: 

foE  =  0.9[(180  +  1.44  R)  cos  x]  ^-^^ 
where  R  is  the  Zurich  sunspot  number.  The 
exponent  varies  slightly,  but  0.25  is  a  good 
value  for  amateur  use.  X  is  the  solar  zenith 
angle^ .  This  formula  will  give  results  within 
0,2  mhz  of  the  observed  frequencies,'^  The 
Sporadic  E  layer,  Hke  the  F2  layer,  has  its 
muf  peak  and  foE  peak  at  the  peak  of  the 
eleven  year  sunspot  cycle. 

The  eleven  year  sunspot  cycle  is  very 
importartt  to  every  amateur  radio  operator 
because  of  the  way  if  influences  propaga- 
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It  is  interesting  to  note  that  leader  spots  in 
the  northern  solar  hemisphere  usually  have 
opposite  polarity  to  southern  hemisphere 
leader  spots.  Many  exceptions  occur  to  these 
magnetic  properties,  but  the  information  is 
based  on  statistical  results  with  a  high 
verification  probability. 

Sunspots  have  a  profound  effect  on  pro- 
pagation in  the  amateur  bands.  The  atmos- 
pheric layers  which  play  predominant  roles 
in  amateur  communications  are  the  F2  and 
Sporadic  E  layers.  Most  contacts  on  the 
bands  below  28  mhz  are  the  result  of  F2 
layer  reflection.  Sporadic  E  layer  reflection 
is  important  for  28  mhz  short  skip  (up  to 
about  2500  miles  with  multi-hop),  skip  on 
50  mhz  (distances  comparable  to  those  on 
ten  meters),  and  occasional  long  distance 
openings  on  the  144  mhz  band. 

The  F2  layer,  which  is  about  200  miles 
up  J  is  influenced  by  solar  activity.  The 
highest  frequencies  are  reflected  at  the  peak 
of  the  sunspot  cycle  (50  mhz  is  often 
reached).  Depending  upon  solar  activity,  the 
muf  (maximum  usable  frequency  for  reflec- 
tion) can  go  as  high  as  60  mhz  or  rarely 
reach  28  mhz.  The  critical  frequency    rises 


in  direct  relation  to  sunspot  number  up  to 
tion.  At  the  peak  of  the  cycle  80  and  40 
meters  can  be  nearly  useless,  but  the  higher 
frequencies  (20  to  10,  occasionally  6  and  2 
meters)  reach  their  DX  peaks.  At  sunspot 
minimum  the  reverse  can  be  true— 80  and  40 
become  useful  and  the  higher  frequencies  are 
useless.  With  a  basic  knowledge  of  sunspots 
and  their  effects  upon  propagation, the  ham 
can  choose  the  correct  band  for  DXing  or 
local  work  on  any  day. 

Notes  WB2VFX 

1,  K^  are  degrees  on  the  Kelvin  scale  of  absolute 
temperature  on  which  0^  is  equal  to  -459.4^ 
Fahrenheit, 

2,  Minima  refers  to  minimum  points,  maxima 
refers  to  maximum  points. 

3,  The  gauss  is  the  unit  of  magnetic  induction, 

4,  Critical  frequency  refers  to  the  frequency  at 
which  vertically  transmitted  signals  fail  to  reflect 
back  to  the  pqint  of  transmission. 

5,  Ionization  is  the  process  of  removing  electrons 
from  atoms  by  the  action  of  solar  radiation, 

6,  Solar  zenith  angle  is  the  angle  formed  by  the 
sun's  rays  and  a  line  perpendicular  to  the 
ground, 

7,  The  formula  gives  the  critical  frequency  for  the 
E  layer.  The  muf  and  critical  frequency  for 
Sporadic  E  (foE^)  can  be  much  higher  than  the 
observed  values  for  the  E  layer. 
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Art  Backman  SM0BUO 

Ibsengatan,  44 

S'16159  BrommBf  Sweden 


SSTV 


A  Taped  Lecture  delivered  at  the  Congres  International  de 
Television  d'Amateur^  Armentieres,  France^  1969. 


Gentlemen^  greetings  from  Sweden- 

I  am  very  pleased  to  have  the  oppor- 
tunity to  inform  the  participants  of  the 
international  amateur  television  congress  at 
Armentleres  about  the  slow-scan  television 
activity  in  Sweden  and  slow-scan  TV  in 
general. 

We  are  today  four  amateurs  in  this 
country  who  have  complete  slow-scan  TV 
equipment,  namely  SM3BCV,  SM5CMM, 
SM5DAJ,  and  myself. 

The  possibility  of  being  able  also  to  see 
the  fellow  at  the  other  end  has  certainly 
caught  the  imagination  of  many  amateurs, 
and  the  longer  the  distance  tliat  can  be 
covered  the  more  exciting  it  is. 

I  became  interested  in  SSTV  in  the  end 
of  1967  and  soon  got  a  monitor  working. 
After  some  weekends  of  patient  listening  I 
succeeded  to  monitor  and  record  on  tape 
transmissions  on  the  American  SSTV-net 
on  20  meters.  That  did  it,  and  now  I 
became  really  fascinated  and  started  to 
build  my  first  slow-scan  camera. 

Those  of  you  who  have  followed  the 
activity  of  narrow-band  television  know 
that  the  system  in  use  is  a  compromise 
between  three  interrelated  factors;  namely, 
bandwidth,  transmission  time  per  frame 
and  picture  detail.  The  SSTV-signal  can 
principally  be  described  as  a  voltage-con- 
trolled subcarrier  of  1500  hz  that  is 
periodically  shifted  down  to  1200  hz  for 
sync^information  and  then  is  varied  from 
1500  hz  to  2300  hz  for  video  information. 


1500  hz  is  black,  and  2300  hz  is  top  white. 
The  occupied  bandwidth  is  about  2500  hz, 
and  it  takes  8  seconds  to  transmit  one 
picture.  The  pictures  have  a  resolution  of 
about  120  lines  in  horizontal  and  vertical 
direction. 

A  few  words  about  the  system  para- 
meters: In  general,  the  greater  the  deviation 
in  an  FM-system,  the  better  the  signal-to- 
noise  ratio  in  the  presence  of  a  given 
amount  of  interference.  The  maximum 
allowable  deviation  is  determined  by  the 
bandwidth  available  and  the  maximum 
modulation  frequency;  Commercial  fac- 
simile operations  have  standardized  on  a 
frequency  shift  from  1500  to  2300  hz  to 
represent  the  transition  from  black  to 
white.  When  used  with  radiotelephone 
equipment  having  essentially  flat  response 
from  1200  to  2500  hz,  modulating  frequen- 
cies from  0  to  900  hz  can  be  reproduced. 
If  the  white  frequency  is  made  much 
higher  than  2300  hz,  it  will  be  attenuated 
by  the  audio  cut-off  cliaract eristics  of  some 
transmitters  and  receivers.  If  the  black 
frequency  is  made  much  lower  than  1500 
hz,  the  number  of  subcarrier  alternations 
per  picture  element  drops  to  too  low  a 
value,  and  horizontal  resolution  is  lost, 
1500  and  2300  hz  are  therefore  adopted  as 
the  standard  black  and  white  frequencies 
with  shades  of  gray  being  represented  by 
frequencies  in  between. 

To  retain  the  advantages  of  amplitude 
limiting  for  the  transmission  of  sync  as  well 
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as  video,  a  sync  frequency  of  1200  hz  is 
employed.  A  horizontal  sync  pulse  is 
transmitted  as  a  5-millisecond  burst  of 
1200  hz  tone  and  a  vertical  sync  pulse  as  a 
30-millisecond  burst.  To  permit  the  trans- 
mission of  horizontal  resolution  equivalent 
to  120  lines,  a  horizontal  sweep  rate  of  15 
hz  is  selected*  To  give  a  120-line  raster  a 
vertical  scanning  rate  of  8  seconds  is  used. 

The  sweep  frequencies  are  not  at  all 
critical  and  may  be  plus  or  minus  10%  or 
more  without  seriously  affecting  the  useful- 
ness of  the  picture.  For  best  results  the 
sync  frequency  should  be  kept  within  50 
hz  of  1200  hz.  The  black  and  white 
sub-carrier  frequencies  may  be  off  100  hz 
without  causing  trouble,  A  plus  or  minus 
20%  tolerance  on  the  sync  pulse  duration 
should  be  all  right. 

The  system  can  be  used  with  any  type 
of  single-sideband  equipment.  The  camera 
output  is  simply  connected  to  the  micro- 
phone input  of  the  transmitter  and  the 
monitor  to  the  audio  output  of  the 
SSB-receiver,  An  audio  tape  recorder  can 
be  used  to  advantage  for  recording  or 
playing  back  pictures. 

This  amateur  slow-scan  television  system 
was  developed  by  Copthorne  MacDonald, 
WA2FLJ,  about  ten  years  ago.  Today 
there  are  about  75  slow-scan  amateurs  in 
the  United  States  and  Canada. 

Because  it  is  impractical  for  me  to 
describe  the  slow-scan  equipment  in  detail, 
it  may  suffice  to  mention  that  the  heart  of 
the  monitor  is  a  cathode-ray  tube  with  a 
long  persistance  screen,  such  as  5FP7  or 
5ADP7.  The  signal  is  fed  via  the  input 
Umiter  stages  and  video  discriminator  to  the 
video  amplifier,  detector  and  filter  and 
modulates  the  beam  current  of  the  CRT 
thereby  producing  brightness  variations. 
The  sync  signal  is  separated  in  the  sync 
discriminator,  is  amplified ^  rectified  and 
used  to  control  triggering  of  a  horizontal 
and  a  vertical  multivibrator  which  delivers 
drive  pulses  to  discharge  tubes.  Across  the 
load  resistor  of  each  discharge  tube  is 
generated  a  sawtooth  voltage  for  the  sweep 
ami 

A  slow-scan  camera  looks  very  much  the 
same  as  a  conventional  fast-scan  camera.  A 
horizontal  and  vertical  multivibrator  gener- 


ate sawtooth  waveforms  and  retrace  pulses 
for  blanking.  To  minimize  hum-effects^  the 
vidicon  beam  current  is  chopped  at  a  10 
khz  rate.  The  signal  is  amplified  in  the 
video  ampHfier  and  the  output  is  connected 
to  a  modulator  which  shifts  a  voltage 
controlled  subcarrier  oscillator  from  1500 
hz  to  2300  hz  depending  on  the  level  of 
the  light  falling  on  the  vidicon  target  plate. 
Sync  signals  from  the  vertical  and  horizon- 
tal oscillators  are  combined  in  the  sync 
mixer,  and  the  resultant  composite  sync 
signal  is  connected  to  the  modulator  which 
shifts  the  subcarrier  down  to  1200  hz. 

Many  American  amateurs  use  the  West- 
inghouse  7290  vidicon,  which  was  especial- 
ly designed  for  slow-scan.  In  the  camera  an 
electro-mechanical  shutter  synchronized 
with  the  vertical  retrace  exposes  the 
photoconductive  layer  of  the  vidicon  for  a 
fraction  of  a  second  at  the  beginning  of 
each  frame  scan.  This  exposure  establishes 
charge  patterns  in  the  photoconductor  that 
are  scanned  off  by  the  electron  beam.  In 
addition  to  giving  rise  to  a  varying 
electrical  output  signal,  the  beam  also 
erases  the  previous  scene's  charge  patterns 
and  readies  the  tube  for  another  exposure. 
Conventional  vidicons  act  in  a  similar 
manner  when  scanned  at  25  frames  per 
second  but  are  unsatisfactory  when  shut- 
tered and  when  scan  rates  are  slowed  down 
because  the  charge  patterns  leak  away  too 
rapidly. 

Some  amateurs,  for  instance  Ralph 
Taggart  WA2EMC,  have  proved  the  possibil- 
ity of  using  unshuttered  conventional 
vidicons.  My  present  camera  uses  the 
well-known  55875  Plumbicon  by  Philips, 
which  has  a  very  low  dark  current  at  the 
slow  scan  rates  used.  Most  conventional 
vidicons,  however,  have  a  too  high  dark 
current  with  these  sweep  rates ^  and  they 
are  not  able  to  erase  immediately  the 
previous  picture. 

Because  of  the  slow  scanning  rates,  a 
slow-scan  TV  camera  requires  much  more 
time  and  patience  to  adjust  initially  than 
does  a  conventional  fast -scan  camera*  With 
normal  TV  25  complete  pictures  come 
along  every  second  and  one  can  see  the 
results  of  an  adjustment  immediately.  Not 
so  with   slow-scan   TV;  one   must   wait  at 
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least   eight    seconds   to  see   the   results   of 
many  adjustments. 

Because  of  these  disadvantages  and  the 
time-consuming  setting-up  procedure,  some 
amateurs  have  started  designing  sampling 
systems.  These  consist  in  short  of  a  normal 
fast'Scan  camera,  the  output  of  which  is 
sampled  to  synthesize  a  slow-scan  signaL  A 
normal  fast-scan  monitor  is  used  to  quickly 
set  up  the  camera  for  optimum  focus  and 
contrast  and  by  the  flick  of  a  switch  the 
system  is  made  to  work  in  the  slow-scan 
mode. 

One  cheap  and  very  simple  method  to 
generate  very  high  quality  slow-scaii  pic- 
tures should  not  be  overlooked.  That  is  the 
use  of  a  flying-spot  scanner.  In  this  system 
a  raster  is  produced  on  the  seven  centi- 
meter screen  of  a  cathode-ray  tube  with 
short  persistence.  The  Ught  from  the  raster 
is  focused  on  the  transparent  photograph 
to  be  transmitted 5  passes  a  set  of  condenser 
lenses  and  strikes  the  photocathode  of  a 
photomultiplier  tube.  The  optical  signal  is 
amplified  several  thousand  times  by  the 
photomultiplier  and  is  then  fed  to  the 
modulator.  The  rest  of  the  circuits  cor- 
respond to  those  of  a  slow-scan  camera. 

Here  in  Sweden,  we  still  operate 
slow-scan  on  individual  temporary  permis- 
sions valid  for  one  year  at  a  time.  Last  year 
the  American  FCC  and  the  Canadian 
Department  of  Transport  authorized  slow- 
scan  television  for  the  North  American 
amateurs.  For  the  United  States  the 
segments  chosen  are  those  which  after  Nov, 
22ndj  1968  are  restricted  to  holders  of 
Advanced  and  Extra  Class  licenses,  whereas 
in  Canada  parts  of  the  phone  portions  in 
general  are  allocated  for  SSTV, 

It  is  interesting  to  note  some  comments 
by  the  FCC  in  its  report  following  the 
authorization  as  quoted  by  QST,  Sept., 
1968: 

Generally  the  recommendations  for  reduced 
frequency  availability  or  for  operation  in 
telegraphy  sub-bands  were  based  upon  the 
fear  that  disruptive  or  destructive  inter- 
ference to  telephony  communications 
would  result  from  nairow-band  TV.  Since 
May,  1966,  a  number  of  amateur  stations 
throughout  the  United  States  have  been 
authorized  to  transmit  slow-scan  TV  signals 
for  test  and  demonstration  purposes.  No 
cases  of  interference  resulting  from  these 


authorizations  have  been  reported  to  the 
Commission-  Slow-scan  TV  is  more  sus- 
ceptible to  interference  than  is  radiotele- 
phony  requiring  a  ratio  of  desired  to 
undesired  signal  of  10  db  to  20  db  for 
marginal  or  good  picture  quality*  This 
requirement  would  appear  to  be  such  that 
slow-scan  TV  would  generally  not  be  used 
in  the  more  heavily  populated  portions  of 
the  available  frequency  bands,  Further- 
more^  there  is  some  evidence  that  a 
single-sideband  transmitter,  operating  in 
the  slow- scan  TV  mode  within  the  same 
bandvddth  as  radiotelephony^  has  less 
interference  potential  than  the  same  trans- 
mitter using  radiotelephony  at  its  rated 
peak  envelope  power. 

The  first  transatlantic  two-way  SSTV 
contact  was  estabUshed  on  June  24,  1968 
by  Syd  Home  VE3EG0,  in  Ottawa, 
Canada  J  and  SMOBUO  in  Stockholm^ 
Sweden.  Since  then  many  contacts  between 
North  America  and  Sweden  have  been 
carried  out.  My  friend,  Willy  Everaert 
0N4WM  will  demonstrate  for  you,  besides 
SSTV  from  my  own  equipment,  also 
tape-recorded  transmissions  over  the  air  by 
W4ABY,  W2PMV,  W9NTP,  VE3EG0  and 
WB2LUM*  These  specific  transmissions 
were  made  on  28.7  mhz  and  will  give 
examples  of  how  interference  and  fading 
affect  the  SSTV  signaL  The  transmission 
from  Don  Miller  W9NTP  is  of  outstanding 
quahty.  His  signals  peaked  30  db  over  S9  at 
that  time. 

It  is  certainly  possible  to  further  im- 
prove the  transmitting  and  receiving  slow- 
scan  equipments,  1  hope  that  with  this 
httle  lecture  some  more  European  amateurs 
will  become  slow-scanners  and  help  to 
create  world-wide  visual  amateur  commun- 
ication. 
Note  •  ^  '  SM0BUO 

Information  about  ATA  International  may  be 
obtained  from  Mr.  Erik  Platteeuw  0N4LP,  Oude 
Brusselseweg,  119,  Gentbrugge^  Belgium. 


YOUR  CALL 

Please  check  your  address  label  and  make  sure 
that  it  t£  correct.  In  cases  where  no  call  letters 
have  been  furnished  we  have  had  to  make  one  up, 
If  you  find  that  your  label  has  an  EE3*&*  on  it 
that  means  we  don*t  know  your  call  and  would 
appreciate    having    it. 
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MODEL  508  VFO  — SWAN   500C  TRANSCEIVER  —  117XC  POWER  SUPPLY— MARK  11    LINEAR 


For  several  years  Swan  Electronics  has  been  specializing  in  value  engineering  of  single  sideband 
transceivers  to  give  radio  amateurs  the  best  possible  equipment  at  the  lowest  possible  price.  We're 
pleased  to  say  that  we  have  thousands  of  satisfied  customers  all  over  the  world,  many  who  have 
purchased  their  third  or  fourth  Swan  as  we  continue  the  evolutionary  improvement  of  our  product. 
(Trade-in  value  of  a  used  Swan  is  well  above  average.)  We  would  like  to  say  that  the  station  illus- 
trated above  is  a  typical  Swan  station,  but  that  would  be  misleading.  Actually,  the  average  Swan 
owner  finds  the  quarter  kilowatt  or  half  kilowatt  transceiver  very  adequate  for  his  operating  needs. 
What  the  picture  illustrates  is  some  of  the  Swan  accessories  that  will  add  more  versatility  and 
greater  operating  pleasure  to  your  Swan  station.  For  the  DX  operator,  the  model  508  external  VFO 
provides  separate  control  of  transmit  and  receive  frequencies,  or  for  the  MARS  and  Net  operator, 
the  510X  crystal  oscillator  provides  up  to  10  fixed  channels.  For  breaking  through  those  weekend 
QRM  pile-ups  there's  no  better  cure,  legally,  than  the  Mark  II  Linear  Amplifier  with  its  2000  watts 
of  P.E.P. 


@     TOP  OF  THE  SWAN-LIKE 

THE  FAMOUS  500C  TRANSCEIVER 

520  watts  P.E.P.  input  on  10,  15,  20,  40  and  80  meters. 
Finest  crystal  lattice  filter  with  1.7  shape  factor.  Vz 
microvolt  receiver  sensitivity.  Voice  quality,  perform- 
ance and  reliability  are  in  the  Swan  tradition  of  being 
second  to  none. 

©    MODEL  508 
EXTERNAL  VFO 

Provides  full  coverage  of  80,  40,  20, 15  and  10  meters 
in  8  ranges  of  500KC  each.  Enables  you  to  transmit 
and  receive  on  separate  frequencies.  Plugs  directly 
into  either  the  500C  or  270.  $145 

®    CRYSTAL  CONTROLLED 

MARS  OSCILLATOR 

For  Mars  or  Net  operation.  Model  510X.  10  channels. 
Plugs  directly  into  500C  or  270.  Less  crystals.      $55 


@ 


POWERHOUSE  MARK  II  LINEAR  AMPLIFIER 

2000  watts,  P.E.P.  Input,  10  through  80  meters.  Uses 
two  3-500Z  triodes.  Complete  with  matching  power 
supply.  $660 


@    MODEL  117XC  MATCHING  AC  SUPPLY 

FOR  50QC  TRANSCEIVER 

For  117  volts,  50-60  cycles,  with  speaker  and  phone 
jack.  $105 

@  12  VOLT  DC  POWER 

SUPPLY  FOR  500C  TRANSCEIVER 

Model  14-117,  designed  for  mounting  under  hood.  In- 
cludes cables,  plugs  and  fuses.  Can  operate  from  117 
volt  AC  by  detaching  DC  module  and  plugging  in  117 
volt  line  cord. 


^    SWAN  HORNET 
^    BEAM  ANTENNAS 

Latest  addition  to  the  Swan-Line. 
High  quality,  high  performance  anteilnas  for  the  ama- 
teur bands.  Best  known  are  the  famous  Hornet  Tri- 
banders,  made  in  2,  3  and  4  ele- 
ment models.  The  TB-1000  series 
is  rated  at  2000  watts,  the  slight- 
ly smaller  TB-750  at  1500  watts. 

•1000-4 4 element  ..$159 


TB-1 000-3  3  element 
TB-750-2  2  element . 
TB-750-3  3  element. 
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MODEL  1200W  LINEAR  AMPLIFIER  —    SWAN   270  CYGNET  TRANSCEIVER 


The  new  Cygnet  line  is  our  latest  development,  and  promises  to  become  tremendously  popular.  Being 
self-contained  with  AC  and  DC  power  supply  and  loudspeaker,  it  is  designed  for  easy  portability, 
ideal  for  vacation  or  business  trips,  field  day,  or  mobile  operation.  At  the  same  time  it  provides  all 
the  necessary  power  and  versatility  for  a  complete  home  station-.  The  508  external  VFO  or  510X  crystal 
oscillator  will  plug  directly  into  the  deluxe  Cygnet  270,  as  will  the  VX-2  Vox  unit  or  FP-1  Phone  Patch. 
And,  if  you  feel  the  need  for  more  power,  the  Cygnet  Linear  provides  a  5  times  increase  to  better 
than  1200  watts.  The  Cygnet  line  comes  with  the  same  high  quality  and  reliability  that  is  traditional 
with  all  Swan  products.  And  with  the  famous  Swan  customer  service,  if  and  when  required. 

®     CYGNET  LINEAR  AMPLIFIER 

1200  watts,  P.E.P.  input,  10  through  80  meters.  Has 


@ 


THE  LITTLE  GIANT 

DELUXE  CYGNET  TRANSCEIVER 

MODEL  270 

260  watts  P.E.P.  input  on  ID  through  80  meters. 
A  complete  amateur  radio  station  including  117  volt 
and  12  volt  DC  power  supply  and  loudspeaker  in  one 
package  with  a  handle.  Has  lOOKC  crystal  calibrator, 
Dial  Set,  A.F.  Gain,  R.F.  Gain,  AGC,  ALC,  S-meter,  side- 
band selection,  all  the  features  required  for  home 
station  operation  with  enough  power  to  work  ttie  world. 
Yet,  the  Cygnet  is  small  and  light  enough  for  mobile 
or  portable  operation;  an  ideal  traveling  companion  on 
business  or  vacation  trips.  $525 

®    CYGNET  MODEL  260 

Standard  version  of  Deluxe  270.  Same  power  and  cir- 
cuitry, without  some  of  the  Deluxe  features.  Still  a 
magnificent  talking  machine,  $435 


i 
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0k     SWANTENNA 

MOBILE  ANTENNAS 

10,  15,  20,  40  and  75  meters. 
500  watt  power  rating.  High  ef- 
ficiency. No  more  coil  changing. 

MODEL  55 $95 

(Remote  switching  model) 

MODEL  45 65 

(Manual  band  selection] 
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self-contained  AC  power  supply,  and  same  cabinet  sire 
as  Cygnet  Transceivers.  Utilizing  a  grounded  grid,  su- 
per cathode  drive  circuit  with  four  6LQ6's,  both  ef- 
ficiency and  linearity  are  exceptionally  high.  Plugs 
directly  into  Model  270.  May  be  easily  adapted  to 


the  260  and  other  transceivers. 


$295 


OTHER  ACCESSORIES: 

@     PLUGIN  VOX. 

Model  VX-1 


500C  OR  270 


$35 


$48 


@    PHONE  PATCH. 

For  all  Swan  Transceivers.  Model  FP-1 

@    CYGNET  CARRYING  CASE 

Genuine  leather,  hand  crafted  in  Mexico.  With  space 
for  Mic,  antenna  and  Log.  $32 


ELECTRONICS 

OCEANSIDE.  CALIFORNIA 

A  Subsidiary  of  Cubic  Corporation 
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Robert  Wood  KOHUD 
510  Ehn  Street 
Vermiliion,  SD    5  7069 


Amateur  Radio 


in  the   Classroom 


It  is  becoming  increasingly  important  that 
amateur  radio  attract  the  youth  of  our 
nation  into  its  ranks.  Many  times  I  have 
heard  amateurs  speak  of  recruiting  the  stu- 
dents from  the  junior  and  senior  high  school, 
but  very  seldom  do  1  hear  the  phrase,  ''Let's 
try  to  recruit  some  of  the  students  from  the 
elementary  school."  While  teaching  in  the 
elementary  school,  working  with  liigh  school 
students  in  amateur  radio,  and  presently 
teaching  on  the  university  level,  I  have  had 
the  opportunity  to  analyze  students  accord- 
ing to  their  interests,  motivation,  and  avail- 
able time.  It  becomes  apparent  that  students 
in  the  upper  elementary  grades  (4,  5,  6) 
would  be  very  receptive  to  an  amateur  radio 
recruitment  program.  My  objective  is  to 
discuss  an  experience  in  one  of  my  class- 
rooms and  how  we  might  be  able  to  interest 
more  elementary  grade  children  in  amateur 
radio. 

Try  Ham  Radio 

When  conceiving  the  idea  of  taking  radio 
equipment  into  my  sixth-grade  class,  I  did 
not  intend  it  to  be  an  elementary  recruit- 
ment program  for  future  hams.  It  was  meant 
to  be  an  instructional  lesson  relating  the 
fields  of  electricity,  radio,  and  the  art  of 
communication*  My  radio  was  to  be  a 
culminating  activity  with  all  children  having 
the  opportunity  to  speak  to  hams  in  the 
United  States,  and  hopefully,  in  another 
country.  What  actually  happened  became 
one  of  the  happiest  and  most  exciting 
experiences  in  my  teaching  career. 

While  teaching  an  instructional  unit  one 


day,  I  mentioned  that  I  would  be  bringing 
my  amateur  radio  set  into  the  classroom.  A 
few  of  the  boys  had  a  somewhat  foggy  idea 
of  what  this  meant,  but  the  majority  of  the 
children  had  never  been  exposed  to  this 
media  of  communication.  After  making  the 
proper  arrangements  with  my  principal,  who 
was  strongly  in  favor  of  the  idea,  and 
erecting  a  multi-band  antenna,  1  set  up  my 
transceiver  one  night  after  school  with  the 
aid  of  several  curious  children.  That  night  i 
spent  several  hours  in  my  room  making  sure 
that  all  equipment  was  in  perfect  operating 
order.  Several  parents  called  the  school  and 
wanted  to  know  what  was  going  on  in  my 
room.  Curiosity  was  being  generated! 

The  next  morning  I  checked  into  several 
nets  from  my  classroom.  It  was  the  earliest  I 
had  been  in  the  classroom  aU  year.  The 

children  started  arriving.  "What's  that?*' 
**Can  we  listen  to  some  music?"  "Is  that  a 
ham  radio?"  1  said  nothing  while  trying  to 
build  up  excitement  and  interest  for  the 
upcoming  event ,  After  the  typical  opening 
tasks- pledge  to  the  flag,  collecting  milk 
money,  aiid  making  sure  all  of  the  children 
were  present— I  proceeded  to  introduce  my 
reading  lesson  for  the  day.  Wow!  The  child- 
ren just  would  not  have  that,  at  least  not  at 
this  time.  So,  I  decided  to  tune  up  the  rig 
and  attempt  to  make  contact  with  some  ham 
in  the  states.  Still  no  formal  introduction 
had  been  made  of  amateur  radio.  Contact 
was  made  with  a  ham  in  Minneapolis  on  80. 
This  is  really  nothing  for  an  amateur  radio 
operator  living  in  Minnesota,  but  it  is  quite 
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A  new  radio  magazine 

for  tiie 
Non'Technioal  Reader 

Now,  for  the  first  time,  a  radio  hobby  magazine  for  the  nontechnical  reader!  Covering 
Citizen's  Band  Radio,  Short  Wave  (and  all  other)  listening.  Novice  Amateur,  Radio 
Control,  etc.  Radio  is  one  of  the  best  hobbies  there  is.  ,  .enjoy  it  with  Radio  Today! 


CB  for  FUN 

CB  for  Business 

Outings 

Installations 

Clubs 

Mobile  operation 

Networks 

Noise  Reduction 

Hunting 

Squelch  operation 

Camping 

Accessories 

License  Plates 

Beams 

Contests 

Rotators 

Awards 

Towers 

Radio  has  other  temptations  besides  CB,  and 
you  will  be  reading  about  them  in  Radio 
Today.  Read  about  listening  for  CB 
DX.  .  .FM  DX,  broadcast  band  DX,  short 
wave  DX,  television  DX,  the  weather  bureau 
police,  fire  departments,  forestry,  taxis,  doc- 
tors, ship-to-shore,  aircraft,  and  the  hun- 
dreds of  other  interesting  services  that  you 
can  listen  in  on.  Read  about  radio  control  of 
model  planes,  boats,  cars.  Guaranteed  to  be 
easy  and  fun  to  read. 

PREPUBLICATIOIM  CHARTER  SUBSCRIPTION  OFFER:  Twelve  issues  only  $4f 

3  years  only  $8 
Regularly  $5  per  year,  $10  for  three  years 


Name 


Address 


City 


State 


ZIP 


3  YEARS  D     1  YEAR  D 


TODAY,  PETERBOROUGH,  NH  03458 
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an  accomplishment  to  a  neophyte.  The 
children  were  just  wild!  Questions  began  to 
fly!  "How  does  it  work?**  *'May  we  talk  over 
it?"  Finally  came  the  question,  **Win  you 
teach  us  something  about  that  radio?**  God 
bless  that  student.  This  was  the  moment  I 
had  been  waiting  for.  Thet  now  wanted  to 
learn  about  the  subject  because  their  interest 
had  been  stimulated. 

Rumors  mushroomed  around  the  school. 
Students  started  coming  into  the  room  as 
early  as  7:30  am.  One  morning  there  were 
over  thirty-five  fifth-  and  sixth-grade  child- 
ren talking  and  listening  to  haras  around  the 
country.  I  did  not  have  to  ask  them  to  come. 
They  were  motivated  by  their  strong  interest 
and  excitement  of  who  would  be  next  to 
talk  into  the  microphone.- Finally,  several 
teachers  asked  if  I  would  let  other  children 
come  in  and  have  the  opportunity  to  talk 
over  the  radio.  Why  not!  During  the  next 
few  days  over  175  students  visited  my  room 
with  well  over  100  having  the  opportunity 
to  talk-  Many  did  not  want  to  talk  and  they 
were  not  forced  into  doing  so.  On  the  last 
day  of  the  week  while  we  were  making 
contact  with  several  hams  in  California, 
Mexico,  and  the  Canal  Zone,  a  photographer 
from  the  local  newspaper  walked  into  the 
room.  He,  too,  had  heard  of  the  excitement 
that  had  been  generated  by  our  radio.  A 
picture  and  a  short  write-up  telling  about 
amateur  radio  in  our  classroom  appeared  in 
the  next  night *s  edition. 

During  that  week^  my  class  was  exposed 
to  new  understandings  relating  to  amateur 
radio.  Also,  they  learned  more  geographical 
locations  in  five  days  than  I  had  been  able  to 
teach  them  is  several  previous  weeks.  Why? 
Because  now  they  had  a  purpose  in  locating 
and  remembering  the  originating  points  of 
various  contacts.  All  in  all  the  week  was 
most  exciting. 

After  the  radio  was  taken  home,  and  the 
room  started  to  get  back  into  a  normal 
routine  J  I  had  time  for  introspection.  This 

had  been  one  of  the  happiest  moments  of 
my  teaching  career.  I  did  not  have  to 
motivate  the  children;  they  were  motivated 
by  amateur  radio.  I  did  not  have  to  squeeze 
questions  out  of  the  children;  they  asked 
question  after  question  because  this  was 
something    exciting    and    something   about 


Try  Ham  Radio— A  study  of  communica- 
tions by  XhB  sixth  graders  of  Robert  Wood 
at  Washtngton  School  was  highlighted  this 
week  by  an  actual  demonstration  of  "ham" 
equipment,  owned  by  Wood,  an  amateur 
operator.  Wood,  shown  at  right  above,  looks 
on  while  Kim  Schumann,  11,  son  of  Mr,  and 
Mrs.  Milton  F.  Schuman,  talks  into  the 
microphone.  Other  students  in  the  picture 
are  Denise  Link,  11,  daughter  of  Mr,  and 
Mrs.  Kenneth  Link,  and  Steven  Edgar,  11, 
son  of  Mr.  and  Mrs,  Wilfiam  Edgar.  During 
the  week  the  children  made  contacts  with 
an  operator  in  Mexico,  several  in  California, 
with  a  ship  passing  through  the  Panama 
Canal,  and  numerous  contacts  throughout 
the  country.  Youngsters  in  other  classrooms 
at  Washington  visited  Wood's  room  to  view 
the  unusual  activities.  The  children  also 
were  taught  how  electricity  is  related  to 
radio  and  communication.  The  butletin 
board  display  in  this  picture  centers  around 
electricity. 

(Post-Bulletin  Photo) 

which  they  wanted  to  learn,  I  found  that 
many  of  the  children  were  actually  capable 
of  learning  things  that  I  had  thought  to  be 
too  difficult-  But,  most  important,  I  learned 
more  about  my  children.  They  came  early  in 
the  morning,  at  noon  hour,  and  stayed  late. 
During  these  periods  we  really  got  to  know 
each  other-  And  most  hams  would  agree  that 
getting  to  know  people  and  to  respect  their 
interests  is  an  important  phase  of  amateur 
radio. 

You  Too  Can  Take  Amateur  Radio  Into 
the  Classroom 

After  this  most  enlightening  experience, 
and  reading  Wayne  Green's  comments  about 
getting  new  blood  into  the  amateur  radio 
ranks,  I  believe  the  following  ideas  will  serve 
as  a  guide  for  other  amateur  radio  operators 
to  demonstrate  their  hobby  in  classrooms, 
and  hopefully,  to  recruit  a  few  new  mem- 
bers. 

There  is  a  trend  in  public  school  edu- 
cation to  enlist  the  aid  of  lay  people  to  serve 
as  resource  persons  to  enrich  the  curriculum. 
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Inoue  Amateur  FM  Equipment 

\AiRITRONICS  InCORPORATEO 

3835  North  32nd  Street  •  Suite  6  •  Phoenix,  Arizona  85018 
See  us  at  SAROC  in  Las  Vegas,  February  4-8, 
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The  performance  line  ,  ,  , 
with  a  material  differencef 


XYLHERE^SA 
GUDIDEA 
FORXWIAS 

PREFERRED  AND  SPECIFIED  WORLDWIDE  BY 
COMMUNICATION  ENGINEERS  AND  ADVANCED  AMATEURS 

Don't  settle  for  anything  less  than  the  very  best!  Use  Telrejc  Cornmunica- 
tion  products  ^ — for  long  lasting  optimum  performance  and  value) 

FREi  .  ,  ,  Te'ch  data  and  pricirvg  catalogs  describing  off-the-shelf  and  cos- 
tom-built  antennas,  systems,  'inverted-vee  kits"®,  towers,  mona-poles 
and  rotable  ^'Berthas". 

For  commercial  and  military  applications  write  for  CM69  .  .  .  for  amateur 
applications  write  for  PL69. 


This  may  be  the  first  important  step  in  a 
planned  recruitment  campaign.  I  would  re- 
commend the  following  procedures  to  one 
interested  in  serving  in  the  capacity  of  a 
resource  person: 

1 ,  Contact  the  person  responsible  for  the 
instructional  program  of  the  school.  This 
person  might  be  the  superintendent,  an 
assistant  superintendent  in  charge  of  cur- 
riculum, or  maybe  the  elementary  school 
principal.  TeU  them  what  you  could  offer 
the  teachers  while  they  are  presenting  a 
science  or  social  studies  unit.  Remember, 
when  you  are  planning  at  this  level,  you 
must  emphasize  the  instructional  aspects  and 
how  this  will  aid  the  education  of  the  child. 
We  hope  that  we  will  interest  some  children 
to  the  extent  that  they  will  become  ama- 
teurs, but  first  let's  just  expose  them  to  this 
hobby  for  fun  and  enjoyment. 

2,  If  you  are  the  friend  of  a  teacher,  offer 
your  services  to  help  her  teach  a  unit  on 
electricity,  radio,  communications,  etc* 
Again  remember,  we  are  trying  to. provide  a 
service  to  the  teacher.  Once  teachers  find 
out  about  a  person  who  is  interested  in 
children  and  education,  half  of  the  battle  has 
been  won. 

Now  that  some  form  of  initial  contact  has 
been  made  with  the  people  responsible  for 
the  instructional  program,  what  should  you 
consider  when  you  are  called  upon  to  serve 
as  a  resource  person? 

1.  Get  in  contact  with  the  classroom 
teacher.  You  may  wish  to  ask  the  following 
questions:  What  instructional  unit  are  you 
presently  teaching  and  how  will  I  be  able  to 
best  serve  you  in  your  teaching?  What  grade 
level  do  you  teach?  How  old  are  the  child- 
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ren?  Have  they  had  any  previous  contact 
with  amateur  radio?  What  do  you  know 
about  amateur  radio?  Could  I  give  you  some 
material  to  help  prepare  yourself  as  well  as 
the  children?  Could  I  come  to  survey  the 
classroom  and  area  to  determine  the  antenna 
placement  and  power  outlets?  (This  could 

present  a  problem  for  some  schools.) 

2.  Remember,  the   classroom  teacher  is 

the  person  directly  responsible  for  the  in- 
struction of  the  children.  Work  closely  with 
her  and  aid  her  in  any  way  possible.  Many 
teachers  do  not  know  about  amateur  radio 

and  this  may  be  their  first  contact  with  it. 
Expect  questions   that   you   may   take  for 

granted    when   it    comes    to    your   license, 

equipment,  safety  factors,  etc.  This  is  the 

time  to  remain  cool,  calm,  and  collective. 

The  big  day  arrives.  The  proper  school 

contacts  have  been  made;  the  antennas  and 

equipment  may  be  in  place,  or,  depending 

upon  the  time  factor,  let  the  children  watch 

you  set  it  up.  The  children  are  anticipating 

the    guest    speaker   who    will    demonstrate 

amateur  radio.  What  do  you  do?  How  do 

you  act   with   sixty   eyes   upon  you?   The 

following  suggestions  may  make  your  first 

classroom  presentation  a  bit  easier: 

1.  Relax,  this  will  be  fun.  Your  voice  has 
probably  been  heard  by  more  hams  at  one 
time  than  by  those  who  will  hear  you  today, 

2,  Watch  your  vocabulary.  These  are 
elementary  school  children,  not  electrical 
engineers;  however,  don*t  coo  and  gurgle 
with  them  either, 

3.  Have  your  presentation  planned.  You 
will  probably  have  only  a  set  amount  of  time 
so  know  what  you  can  do  within  that  time 
limit. 

4,  There  is  an  old  Chinese  proverb  that 
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goes  like  this: 

I  hear  and  I  forget  .  .  . 
I  see  and  I  remember  •  , 
I  do  and  I  understand 
Therefore,  get  the  children  involved  in  dis- 
cussion, and  most  important,  give  as  many 
children  as  possible  a  chance  to  speak  over 
the  radio.  Some  will  be  shy,  so  don't  force 
them.  There  will  be  plenty  of  little  "hams*' 
in  the  room* 

5.  Conclude  your  presentation  with  the 
idea  that  if  any  of  them  are  interested  in 
learning  more  about  amateur  radio,  they 
could  call  you  or  make  personal  contact. 
Give  each  student  a  qsl  card- 

After    your   presentation    is    concluded, 
equipment   taken    *own,  and  you  are  pre- 
paring to  leave,  be  sure  to  thank  the  teacher, 
principal,  and  others  directly  responsible  for 
giving  you  the  opportunity  to  demonstrate 
amateur  radio.  Today  there  are  many  pres* 
sure  and  hobby  groups  that  wish  to  use  the 
classroom  for  their  own  benefit.  If  we  are  to 
expose  children  to  amateur  radio,  then  we 
must  sell  the  idea  of  how  we  can  help  the 
teacher  and  school  educate  the  child.  When 
you  are  in   the  school,   you  are  teaching, 
recruitment  of  future  hams  is  secondary  in 
nature.    If  the   children  are  impressed  and 
genuinely  interested,  they  will  contact  you. 
After  taking  a  poll  of  several  elementary 
school  teachers,  principals,  and  superinten- 
dents in  regard  to  utilizing  amateur  radio 
operators  to  enrich  the  schooFs  curriculum, 
I  found   that  99.9%  of  those  polled  were 
excited   and  thought  this  to  be  an  excep- 
tional learning  opportunity  for  children  and 
teachers  alike.  Many  teachers  said  they  knew 
nothing  about  amateur  radio  but  would  like 
to  learn  more.  This  is  a  hobby  that  I  have 
been  engaged  in  since  ninth  grade.  I  wish  an 
amateur  radio  operator  would  have  visited 
my  elementary  classroom  so  I  could  have 
been    exposed    earlier    to    this    worthwhile 
hobby ! 

Now  that  I  am  teaching  at  a  university,  I 
have  wondered  many  times  about  the  value 
of  the  amateur  radio  in  my  classroom. 
Recently,  my  ex-principal  visited  the  univer- 
sity on  a  recruitment  trip.  According  to  him, 
my  bulletin  boards  left  something  to  be 
desired,  but  "project  ham  radio*'  left  a 
lasting  impression,  KftHUD 


iniill 


rv 


ciii 


.if..** 


4^ 


L  -** 


KEEP  IN  TOUCH! 

LISTEN  TO  NEWS  AS  IT  HAPPENS! 

MONITOR  POLICE-FIRE  CALLS 

ONJ_OUR_BROADCAST  RADIO  WITH 
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KING  of  the  CONVERTERS! 


OUTSTANDING 

PERFORMANCE 

with 

MORE  FEATURES 

plus 
EASY  Insiailation 
and  100%  American 
made  dependabiiity 
Crystaf  &  Tunatafe  by  the  flip  of  a  switch!    Ir's 
getting    TWO    convefiers    for     the    price    of 
ONE! 

Extra  Sensitivity  &>  Selectivity  with  unique  3 
gang  tuning  capachtori  It  is  signal  peaker  on 
crystaf  control! 

Changeable  Crystals  tor  Versatility  &  Usabilitv 
Change   channels    at    WrlM       Ne^er    obsoJete! 
Spuelch  built  in  for  NOISE  FREE  monitoring* 

""  2  WEEK  MONEY  BACK  GUARANTEE! 

I  P  y^i^  powered  I  •   i  year  guarantee 

•  '^^'^aescoax,  mount      *  Size  2y."x3!r'x4'4" 
b:l  Gang  Tunmg*  •  OUTPUTS   15Q0kc 

"/  am  very  pleased  with  ibis  unit.  I  have 
picked  up  the  Highway  Patrol  as  far  away 
as  7S  miles.  L.  Moore,  Calif. 

TUNAVERTERS 

Models  far  AM  ii  F  M  Tunable  45*  CrystaM    Mess  crystalj 

BAND  MODEL  COVERS       fl  m  I  V  Q/1/1  QG  each 

Police,  fire  34Ss  :J3  4Bn%c         U  IM  L  T   b^^.atl  p0cP 

Weather,  etc.    15645  I50l64mc  No  crystaJ  needed 

Aifrr,tifT  1S28s  MS  12Smc  fpr  funabJe  use 

m.'H^^^'^^^'^  *^  ^^  squelch  9  voJt  powered 
BAND  MODEL     COVERS      GM L V  <;i?  Q^  e^ch 

2  mtiers  ?450X         144  iSOmc  "^o  crysial  needed 

*Of  lunabJa  use 

I  UnIA VEnTER  T   Tunable  only  .9volt  powered 

Marine  Marine  2  O  2  g&mc  5&0kc    S19  95ppd 

SW&WWV   SWL    9  5  16mc  1500kc   S19.95ppd 

SW&Chu     SWL  2    ?  33  Ifimc  ISOOkc    S24  95ppd 

^^     SQUELCH  FOR  YOUR  TUNAVERTER 

NOrse  free  monitoririQ  with  adj.  electronic 
squelch!  No  wires  to  Radio  or  Converter ^  JusT 
P*^,?  *^.^^^y^J^^  ^''  1500  kc  outputs.  9  or 
12V      1    x4    x2  S17  BOppd 

Mobile  Banery  Eliminator  J  2Vto9V  S4.95ppd. 

Crystal     Controlled    models    auaiiabte— 1     gt     2 

channels-with  or  without  Squelch -26  250mcs. 

-12  voll  neg.  grd.    S  19.95  to  S44.95     Write  for 

details' 

Coupling  Loop  ^  Ext.  Anrenna  for  use 

with  home  and  Transistor  Radros  $3.95ppd 
Crystals-State  Exact  Listening  Freq.  $5, 1  Oppd 
Order  from:  AIR    MAI  L  add  8,85  ea 

HERBEFIT  SALCH  &  CttMarketing  DMsion 

Woodsboro10,Texas78393    o!J^  p^^^J^'^' 
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112  pages  of 
the  best  in 
electronic 
equipment. 
Special  pack- 
age buys  and 
many  exclu- 
sive items 
you  can't 
get  any- 
where 
else! 


1970  EDITION 

I 

WORLD  RADIO 

Electronic  Equipment 

CATALOG 


OUR  BIGGEST  EVER! 

SHOP  BY  MAIL  AND  SAVE  ON 
Hi"Fi,  Radios,  Recorders,  CB  Equip- 
ment, Ham  Gear,  Parts  and  Tools  — 
everything  in  electronics  at  real 
money-saving  prices.  Use  our  easy 
credit  terms,  BankAmericard  or  Mas- 
ter Charge,  Get  your  copy  now! 

JUST  MAIL  IN  THIS  COUPON 
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''A  Ham's  Christmas 


3^ 


Twas  the  night  before  Christmas,  and  from 

the  hamshack 
Came   the   warm  glow   of  tubes   from  the 

transmitter  rack, 
The  log  had  been  brought  up  to  date  with 

great  care 
In  case  the  FCC  might  some  day  be  there* 
Harmonics,  XYL  and  all  were  in  bed 
(No  Tennessee  Indians  to  addle  their  heads), 
I  turned  on  the  receiver,  set  the  BFO, 
And  was  just  settling  down  for  a  long  QSO 
When  up  from  the  yagis  arose  such  a  clatter 
That  I  yanked  the  big  switch  to  see  what  was 

the  matter. 
Then  between  the  dipoles  and   the   Trap- 
Master  beam 
Came    a    loud    shout,    like    a    heterodyne 

scream : 
"On,    Clegg,    Hallicrafters,    on   Collins  and 

Elmac, 
On,  Allied  and  Daystrom,  on  Johnson  and 

Eimac— 

k 

Up  the  mast  clear  to  the  corona  ball, 
Now  dash  away,  dash  away,  dash  away  all!*' 
Quite  suddenly,  as  I  was  turning  around 
Down  the  waveguide  he  came  with  a  bound. 
His    nose    was    quite    round,   like    an    egg 

insulator; 
His  cheeks  were  as  red  as  a  hot  oscillator. 
A  new  microphone  he  held  tight  in  his  teeth 
And  coax  encircled  his  head  like  a  wreath, 
I  peeked  from  behind  as  he  turned  his  back- 
Was  that  my  name  on  a  new  power  pack? 
He  wasted  no  time,  but  went  straight  to  his 

work 
And  when  he  had  finished,  he  turned  with  a 

jerk; 
Then  laying  a  finger  aside  of  his  nose, 
Saying,  "Pse  QSL,"  up  the  feeders  he  rose- 
But  as  he  departed  after  leaving  the  gear 
"Merry    Christmas  to   all!"   I   was  able   to 

near  *  *  * 

Karl  Beckman  WA8NVW 
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Catch  Him. 
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HOW  DO  YOU  FIND  OUT 

if  a  product  is  all  it's  cracked  up  to  be? 

EVEN  DETAILED  SPECIFICATIONS 
CAN'T  DESCRIBE  .,. 

•  the  smooth  feel  of  a  VFO  .  .  . 
^the  solid,  stabfe  feef   of   a    quality    in- 
strument. 
•the  natural  feel  of  operator-oriented 

controls  ,  .  . 
•the  pleasure  of   operating  a   rig  that 
seems  to  have  been  designed  just  for 
you  .  ,  . 

ONLY  THE  MAN  WHO  OWNS  ONE  . . . 
can  give  you  the  straight  story .  Like  Joe 
Pontek.  He's  technically  trained  -  .  .active 


SIGNAL/ONE  has  an  exceptional  career  op- 
portunity for  a  competent,  aggressive,  product 
design  engineer  with  5-10  years'  experience  in 
state-of-the-art  HF/SSB  receivers  and  transceiv- 
ers. BSEE  is  essential.  MSEE  and  leadership 
experience  desirable.  Send  resume  including 
background  and  salary  history  to  General  Man- 
ager*  S!GNAL/ONE  is  an  equat  opportunity 
employer. 


.  .  .If  You  Can 

in  traffic  and  DXing  . . .  SSB  and  CW  ,  , , 
club  and  ARRL  affairs  .  -  .  the  kind  of 
guy  who  nnakes  amateur  radio  go.  Joe's 
lucky  too  .  ,  .  Last  summer  in  Louisville 
he  walked  off  with  the  KENvention  grand 
prize  .  -  ,  and  became  one  of  the  first 
hams  to  own  a  production  CX7-  Judging 
by  all  we've  heard  of  K8HK1V1  since,  he 
must  be  trying  to  wear  it  out.  When  he 
gives  up  .  .  . 

IN  A  YEAR  OR  SO,  MAYBE  .  . . 

well  catch  him  for  a  testimonial,  MEAN- 
WHILE,  if  you  run  across  K8HKIVI,  ask 
Joe  how  he  fikes  the  instant  bandswitch- 
ing,  razor-sharp  selectivity,  velvet-smooth 
tuning  with  100  Hz  readout,  hard-punch- 
ing SSB,  full  break-in  CW  ...  in  short, 

THEfE£Z.0FTHECX7... 


'7f  Speaks  for  itself 


A  Division  of  ECl  (An  NCR  Subsidiary) 
2200  AYivil  Street  N,    •  St.  Petersburg,  Florida  33710 


Peter  A.  Lovelock  W6AJZ 
235  Montana  Avenue 
Santa  Monica,  CA  90403 


The  Galaxy  RV-550 

Remote  VFO 


If  you  are  used  to  operating  straight 
transceive  at  the  home  station,  you  may 
have  become  accustomed  to  the  idea  that 
a  remote  VFO  isn't  really  a  must.  After 
all,  don't  we  always  work  each  other  on 
the  same  frequency?  So  for  operating 
convenience,  isn't  transceive  the  best  mode? 
OK,  I  figured,  it  must  be  nice  to  be  able  to 
work  stations  in  the  foreign  phone  bands, 
but  that  was  a  luxury  for  the  rabid  DX 
hunters.  And  1  had  made  DXCC  in  the  U,S. 
bands.  Who  needed  split  frequency  oper- 
ation? 

Just  one  week  of  using  the  RV-550  sure 
changed  my  ideas.  Now  Tm  convinced  that 
my  station  would  be  only  half  equipped 
with  the  transceiver  alone,  even  if  I  never 
worked  another  DX  station. 

The  Galaxy  RV-550  Remote  VFO  is  the 
natural  compaiiipn  to  the  GT-550  Trans- 
ceiver (see  73,  page  48,  May,  1969)  with 
the  same  elegant  styhng.  Incorporating  the 
same,  four  transistor  VFO  circuit  that  is  a 
standard -of -comparison  in  stability,  the 
RV-550  also  has  the  identical  500  khz 
tuning  dial  and  large  spinner  knob  found 
on  the  GT-550,  The  only  other  control  is  a 
four  position  FUNCTION  switch.  I  em- 
phasize the  word  only  because,  unlike  some 
remote    VFOs,   there   is   no  separate  band- 


smtch  control  Whatever  band  the  GT-550 

is  switched  to,  so  then  is  the  RV-550.  No 

chance  of  getting  the  VFO  switched  to  a 

different    band     or    having    to    fuss    with 

several     VFO    segments    within    the    same 

band.  Simple,  uncomplicated  and  a  pleasure 

to  use. 

In  practice  the  RV-550  adds  three  useful 

functions  to  its  parent  transceiver,  without 

which  its  hard  to  imagine  how  I  got  along. 
The    FUNCTION    switch    gives    you    these 

four  options  at  the  flick  of  a  wrist: 

1)  OFF  -  Just  what  it  says.  The  RV-550  is 
inactive  (indicated  by  the  dial  light 
being  out)  and  the  transceiver  operated 
in  its  normal  mode, 

2)  REC  -  Receiver  tuning  is  controlled  by 
the  RV-550,  while  the  GT-550  dial  sets 
the  transmit  frequency, 

3)XMIT-REC  -  The  RV-550  controls 
both  receive  and  transmit  tuning  in 
transceive  mode,  while  the  transceiver 
VFO  is  inactive. 

4)  XMIT    -   This    is   just   the   reverse   of 

function  (2),  Transmit  frequency  is  set 

by  the  RV-550,  while  receiver  tuning  is 

accomplished  with  the  GT-550  diaL 
Very  sophisticated,  you  say,   but  what 

do  I  get  out  of  these  several  functions? 

Well,  suppose  you  are  working  a  net  and 

want  to  move  off  the  control  frequency  to 

pass  traffic  with  another  member.  He  asks, 

'where  do  you  want  to  QSY?"   You  fUp  the 

RV-550    to    REC   and    tune    it    to   find   a 

vacant    spot.   Switch  to  OFF,  *0K  Chuck, 

7275    is    clear,    Til    call   you  ,    Switch    to 

XMIT-REC  and  you  are  transceive  on  the 

previously   selected  frequency  to  call  hhn. 

And  when  you  finish  the  traffic,  switching 

the  RV-550  to  OFF  puts  you  right  back  on 
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ONLY  $12.95  NET 
A  4-PURPOSE  BALUN 


ONLY  $12.35  NET 
A  4'PURPOSE  BALUN 


ALL  BRANCHES  of  U.  S.  ARMED  FORCES  plus  MANY  COMMERCIALS  and  HAMS 

-  PREFER  W2AU  BALUNS  - 

ELL  GUARANTEE  NO  other  balun  at  ANY  price  HAS  ALL  THESE  FEATURES! 


SmUL 


ySTEEL 


S/STEa 


IT'S  WHAT'S 

fNSiDE 
THAT  COUNTS! 


1.  HANDLES  FULL  KW  INPUT— THEN  SOME  Broad- 
Banded  3  to  40  Mc. 

2.  HELPS   TVI    PROBLEMS    By    Reducing   Coax    Line 
Radiation 

3.  NOW  ALL  STAINLESS  STEEL  HARDWARE.  S0239 
Double  Silver  Plated 

4-      IMPROVES    F/B    RATIO    By    Reducing   CoaK    Line 

Pick-up 
5.      REPLACES      CENTER      INSULATOR.      Withstands 

Antenna  Pull  of  Over  600  Lbs. 
a      BUILT-IN  LIGHTNING  ARRESTER.  Protects  Baiun 

^Could  Afso  Save  Your  Vafuabfe  Gear 
7-      BUILT-IN    HANG-UP    HOOK.    Ideal    For    Inverted 

Vees    and    Multi-Band   Antennas 
8,      SPECIAL     SELECTED      FERRITE-      Permits      High 

Power  Operation   Without   Breakdowns. 
9*      FACTORY      ADJUSTED      LIGHTNING      ARRESTER. 

Bleeds    Off    Heavy    Static    Charges.    Makes    For 

Quieter  Listening 
10-      BACKED   BY   50  YEARS  OF  ELECTRONIC   KNOW- 
HOW- 

Comes   rn  2  modets.    1:1   matches   50   or  75   ohm   un* 
balanced   (coax  line)  to  50  or  75  ohm   balanced   load. 

4:1    model    matches    50   or   75    ohm    unbalanced    (coax: 
line)  to  200  or  300  ohm  balanced  load. 

AVAILABLE  AT   ALL    LEAOiNG   DEALERS.   IF  NOT,   ORDER   DIRECT 


|iV«HP 
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KNrmu  PCTTERM 

yTTHQcrr  baujn_ 


UNADILLA  RADIATrON  PRODUCTS 


MFRS.    OF    BALUNS    &    QUADS 
Tel:    607-3 69^29S5 


$  FOR  $ 
YOUR  BEST 
BALUN   BUY 

UNADrLU,N,Y.  13849 


the  net  frequency,  set  by  the  transceiver 
diaL  For  emergency  work  you  can  trans- 
ceive  on  two  net  frequencies^  switching 
between  them  as  the  situation  requires 
without  touching  the  tuning  knobs.  Great 
for  inter-net  liaison • 

You  are  not  a  net  man?  WeU,  maybe 
you  have  worked  one  of  those  nomadic 
types,  destined  to  wander  away  up  fre- 
quency. Tracking  him  with  the  transceiver 
dial  means  that  he  won't  find  you  where 
he  left  you,  and  his  anguished  cries  wiU 
seemingly  go  unanswered.  Or  if  he  has  on^ 
of  those  transceivers  with  a  1  khz  differ- 
ence between  transmit  and  receive,  you 
both  *bunny-hop'  some  10  khz  in  the 
course  of  a  few  overs,  f romping  across 
other  QSOs  on  the  way,  and  leaving  a  lot 
of  blistered  feelings-  In  either  case  the  REC 
function  is  good  for  holding  on  to  the 
nomad,  while  maintaining  your  transmit 
frequency  stable. 

While  waiting  for  that  rare  DX  to  wind 
up  his  contact  with  a  long-winded  W6,  you 
can  put  the  RV-550  on  REC  to  scan  for  other 
hot    ones,    with    the    capability    of   going 


on  XMIT-REC  to  get  a  quick  contact,  then 
to  OFF  and  the  original  frequency  in  time 
to  catch  the  rare  one  as  he  gets  his  last  of 
a     string     of     73s-     Handy     for     contest 


If  you're  wondering  what  function  4  is 
good  for  .  ,  ,  ,  J  The  VK9  you  can  copy,, 
loud  and  clear  says  you  are  clobbered  and 
begs  you  QSY  up  ten,  which  he  finds  to  be 
in  the  clear.  A  quick  check  on  REC  proves 
this  spot  is  solid  QRM  at  your  end.  No 
mind-tell  him  to  stay  put,  switch  to  XMIT 
and  tune  the  RV-550  to  the  frequency  he 
can  hear  you. 

Hooking  up  the  RV-550  to  the  GT-550 

requires  all  the  time  it  takes  to  plug  in  the 

two  cables  supplied,  between  the  units.  The 

GT-550    furnishes    the    regulated    12VDC. 

Hardest  part  is  getting  the  VFO  out  of  its 

shipping    container— those    Galaxy    packers 

must   be    trying   to  set   standards   for   the 

I.C-C,   when    it   comes   to   protecting  their 

wares. 

Oh!  By  the  way,  the  RV-550  is  also  fine 

if  you  axe  a  rabid  DXer  and  want  to  work 

the  fellows  in  the  foreign  phone  bands. 
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Calculation 

Made  a   Little  Easier 


If  you  have  trouble  working  with  num* 
bers  and  simple  calculations  in  electronics, 
you  have  lots  of  company.  The  standard 
American  high-school  mathematics  program 
comes  close  to  100%  efficiency  in  producing^ 
graduates  who  cannot  avoid  having  real 
trouble  with  even  the  simplest  mathematical 
calculations.  A  part  of  the  reason  was 
uncovered  a  few  years  back  by  the  American 
Mathematical  Association  in  a  survey  which 
disclosed  that  better  than  50%  of  high- 
school  math  teachers  were  afraid  of  mathe- 
matics. And  that  indicates  you  have 
probably  been  exposed,  in  your  formative 
days,  to  one  or  more  such  teachers.  Very 
unfortunately,  fear  is  contagious. 

Probably  you  have  noticed  when  a  man  is 
afraid  of  something,  if  he  has  to  work  with 
it,  he  becomes  slow,  tense,  and  cautious.  His 
chances  of  making  a  mistake  may  actually  be 
increased,  yet  error  may  be  what  he  most 
wants  to  avoid.  How  about  that?  Does  this 
resemble  your  style  of  doing  calculations? 

Yet,  if  you  cannot  handle  even  simple 
math,  you  suffer  under  a  very  considerable 
handicap.  Electronics  is  a  very  fine  hobby, 
but  it  is  a  better  one  if  you  can  estimate 
appropriate  component  sizes,  circuit  volt- 
ages, signals,  and  the  results  of  wiring 
changes.  Perhaps  you  have  to  compete  in 
your  work  for  promotion,  or  even  for  a  job, 
against  another  person  who  can  handle 
mathematics  better  than  you  can.  This  can 
be  a  terribly  serious  affair,  and  very  fms- 
trating  too.  Here  are  two  key  ideas  that  will 
help  you  to  use  mathematics  more  effec* 
lively,  and  in  the  rest  of  the  article  I  wiU 
apply  these  key  concepts  in  several  different 
ways. 


My  first  point  is,  school  mathematics  is 
unnaturally  perfect  Teachers,  typically,  lack 
engineering  or  scientific  experience,  and 
they  draw  very  sharp  lines  between  "right'* 
answers  and  "wrong.**  These  differences 
only  rarely  exist  in  real  life,  yet  if  you  retain 
these  false  standards  in  the  back  of  your 
mind  when  you  are  using  figures  and  equa- 
tions you  may  try  too  hard  to  avoid  error. 
And,  as  a  result,  fall  into  it. 

And  the  second  key  point  is  that  mathe- 
matics is  a  practical  art.  You  do  not  believe 
that?  Then,  if  you  have  never  thought  of  it 
from  this  perspective  look  at  the  instant 
results  obtained  by  thinking  about  resistors, 
capacitors,  signals,  alternating  voltages, 
antennas,  transistors,  you  name  it.  The 
language  of  electronics,  as  of  the  science 
from  which  that  electronics  is  derived  is 
mathematics.  This  fact  is  only  doubtful 
because  of  the  large  amount  of  purportedly 
technical  electronics  study  material  pre- 
sented "without  that  math  jazz."  The  man 
who  has  mastered  this  kind  of  learning 
comes  to  an  instant  halt  when  asked  to 
design  even  a  simple  circuit,  and  will  fre- 
quently make  only  slow  progress  when 
required  to  service  a  circuit  that  needs  only  a 
little  more  talent  than  plugging  in  tubes. 

That's  most  circuits,  nowadays. 

Now,  About  Numbers 

Numbers  become  much  easier  to  work 
with  after  we  find  out  something  about  how 
they  are  made  up.  They  are  quite  interesting 
and  some  people  become  extremely  enthu- 
siastic experimenters,  working  with  pencil 
and  paper  to  discover  new  things  about 
numbers. 
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USE  TERMS 

"DIGIT"  OR  "INTEGER" 


372 


INTEGER  TCN,  COMPOSED  OF 
DIGITS  ONE  AND  ZERO 

INTEGER  THREE  HUNDRED 
SEVENTY  TWO,  COMPOSED 
OF  DIGITS  THREE,  SEVEN, 
AND  TWO. 

1.  Terms  "digit"  and  "integer"  have 
same  meaning  at  low  end  of  the  number 
scale,  but  different  meanings  for  values  over 
nine. 

Very  often  when  we  are  talking  about 
numbers,  we  use  two  new  words.  See  Fig,  1. 
These  terms  enable  us  to  avoid  confusions 
which  might  arise  in  saying,  for  example, 
"This  number  is  composed  of  the  num- 
bers ..."  Instead,  we  say,  "The  integer  456 
is  composed  of  the  digits  four,  five,  and  six." 
"Number"  is  a  rather  nice  word  in  itself  but 
rather  general  and  so  I  will  use  the  new 
terms  when  I  need  to  be  accurately  descrip- 
tive. 


14,756  equals  10,000 

plus  4,000 

plus  700 

plus  50 

plus  6 


(ONE  TEN-TIIOUSAND) 
(FOUR  THOUSANDS) 
(SEVEN  HUNDREDS) 
(FIVE  TENS) 
(SIX  UNITS) 


Fig.  2.  This  is  how  a  large  value  is  built  of 
decreasing  decimal  products.  Digit  value 
increases  to  the  left. 

Here  is  a  rather  sizable  number:  14756. 
This  integer  is  actually  a  shorthand  descrip- 
tion of  a  sum,  which  I  have  worked  out  in 
Fig.  2.  Here  we  discover  it  consists  of  a 
principal  part  of  10,000  plus  assorted 
smaller  parts  adding  up  to  a  respectable 
amount  in  themselves.  They  make  up  nearly 
one-third  of  the  total  amount,  and  could 
never  make  up  one-half  of  it.  Why  is  that? 
Now,  since  the  units,  the  tens,  and  maybe 
even  the  hundreds,  do  not  add  up  to  much 
compared  to  the  thousands  and  ten-thou- 
sands, why  not  drop  them  off  so  we  can 
work  with  a  simpler  integer  when  cal- 
culating? Engineers  do  this  routinely,  and  it 


is  called  "rounding  off." 

Sometimes  it  is  convenient  to  break  down 
integers  in  another  way.  This  is  called 
factoring,  shown  in  Fig.  3.  Here  we  see,  for 
instance,  the  integer  1758  is  obtained  by 
multiplying  2  x  3  x  293,  When  you  have 
done  a  lot  of  numbers  work  you  tend  to 
watch  out  for  this  structure  since  you  may 
be  able  to  find  an  easier  way  to  do  the 
calculation.  Some  handbooks  contain  tables 
of  factors  and  primes  and  if  you  can  find 
such  a  table  perhaps  you'll  find  it  sur- 
prisingly interesting. 

4  =  2^  =  2  X  2 
114  =  2x3x19 
247  =  13  X  19 
616  =  2^x7x  11 

1758  =  2  X  3  X  293 

1759  is  prime 

1760  =  2^x5x11 

Fig.  3,  Most  integers  are  composed  of 
smaller  integers  taken  as  a  product,  but  a 
few  "prime"  integers  are  not  factorable. 

A  prime  number  is  one  which  is  not 
divisible  by  any  smaller  number,  without 
something  left  over.  If  we  divide  our  1758 
by  2,  which  goes  perfectly  into  it,  the 
remaining  integer  is  3  x  293.  Then  we  can 
divide  out  the  three,  leaving  the  293.  But  the 
293  is  prime,  since  there  is  no  smaller 
number  we  can  divide  into  it  without  a 
fractional  remainder. 

Numbers  can  become  real  friends,  with 
some  practice.  You  can  learn  many  things 
about  them,  and  if  you  look  around  you 
find  them  in  almost  everything  men  do,  and 
in  nature  too.  Many  plants  grow  according 
to  numbers  and  simple  mathematical  rules. 
If  you  would  like  to  develop  some  feel  for 
this  subject,  there  is  probably  no  better 
book  available  than  How  to  Calculate 
Quickly,  by  Henry  Sticker,  from  Dover 
Publications. 

Sticker  provides  a  series  of  step  by  step 
exercises,  which  serve  the  same  purpose  as 
throwing  and  catching  a  baseball  again  and 
again,  just  for  practice.  After  a  little  while 
you  discover  a  growing  feel  for  what  num- 
bers are  and  do,  and  they  become  familiar, 
reliable  friends.  Only  patience  is  required. 
Intelligence  has  far  less  to  do  with  it  than 
most  people  believe. 
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Rounding  Off  Numbers 

When  I  have  to  work  out  a  calculation, 
my  first  step  is  to  bring  together  neatly  aU 
the  numbers  I  need  to  work  with.  If  the 
calculations  are  involved  the  figures  go  in  a 
handy  column  at  the  right  hand  side  of  the 
paper  (Fin  a  southpaw)  and  maybe  I  add  a 
few  notes  on  where  some  of  them  came 
from  in  case  I  should  want  to  check  back 
later  to  verify  accuracy.  But  for  simple 
calculations  I  wiQ  usually  write  the  numbers 
in  where  1  am  going  to  use  them.  Maybe  I 
look  again  at  one  or  two  of  them  because  I 
want  to  be  sure  they  are  correct  and  that  I 
did  not  transpose  digits  anywhere.  That  is,  I 
did  not  copy  6902  as  6092,  for  example. 

Next,  1  round  off  any  integers  that  have 
too  many  complicated  digits.  This  will  make 
the  calculation  much  easier.  For  an  example 
of  what  you  can  gain  by  rounding  off 
integers,  see  Fig,  4.  Here  I  have  rounded  off 
two  integers  by  replacing  digits  with  ques- 
tion marks,  and  we  see  that  rounding  off 
reduced  the  job  of  multiplication  by  better 
than  half.  It  reduces  the  possibihty  of  error, 
too,  and  improves  the  chance  that  when  you 
make  an  error  (and  we  all  do)  it  will  be 
easier  to  find,  and  you  may  even  spot  it 
immediately  after  you  goof. 


9  7  7  7 

«     *     H     K 

7  7  7  7 

24?  ? 
12?? 

147779? 

Fig.  4,  Replacing  one  half  the  digits  in  this 
multiplication  problem  has  reduced  the 
work  by  more  than  hall  If  we  removed 
uncertain  or  unnecessary  digits  in  this  way, 
there  would  be  no  loss  of  accuracy  for 
practical  purposes. 

Now  let*s  think  about  a  familiar  number, 
often  used*  Some  well-intentioned  but  not 
very  mathematical  state  legislator  once  pro- 
posed a  law  making  pi  exactly  equal  to 
three,  I  read  about  this  in  the  writings  of  a 
man  who  felt  the  idea  was  pretty  ridiculous 
since  pi  is  a  natural  number,  which  the 
mathematicians  call  a  n  on- terminating 
decimal  As  originaUy  proposed  the  idea  is 
ridiculous,  but  it  also  started  me  writing  this 
article,  and  now  we  are  going  to  take  a 
second,  practical  look  at  it.  What  does  this 


do  to  the  accuracy  of  our  calculation  if  we 
go  ahead  and  use  this  pi  equals  three  value? 

It's  instantly  clear  a  calculation  with  a  3 
in  it  win  be  far  easier  to  do  than  the  same 
calculation  using  a  3.14159  - .  ,  And  if  we 
work  out  the  percentage  error  this  modifica- 
tion introduces,  we  discover  it  brings  in  a 
minus  4.5%  error.  Since  we  conventionally 
use  10%  or  even  20%  components,  we  can 
usually  ignore  that  4,5%  error  and  avoid 
some  useless  work.  Now  let's  go  kito  the 
ideas  beliind  rounding-off  numbers,  A  little 
knowledge  can  be  a  dangerous  thing,  you 
know. 

Looking  back  at  Fig.  2  we  see  that  some 
digits  are  more  "significant'*  than  others. 
The  left-hand  digit,  representing  ten- thou- 
sands, carries  far  more  of  the  total  value  of 
the  integer  than  does  the  hundreds  digit 
This  key  point,  taken  with  some  tlioughts 
about  error  and  percentage  accuracy,  enables 
us  to  work  out  a  practical  view  of  rounding 
off  for  electronics  calculations.  We  can 
round  off  many  significant  digits  to  two  and 
occasionally  three,  but  if  we  round  off  to 
one  significant  digit  we  often  generate  un* 
acceptable  error.  Sample  calculations  in  Fig, 

5. 
Original  Rounded  Percent 

integer  integer  error 

1-1  1  -10% 

1 A  1  -29% 

1.5  2  +33% 

1.6  2  +25% 
1.9  2  +5.3% 
2,1  2  -4.8% 
2.5  2  -20% 
5.1  5  -2% 
5,5  6  +83% 
9,5  10  +53% 
9.9  10  +1% 

Fig.  5 A, 


Original 

Rounded 

Percent 

integer 

integer 

error 

1.11 

LI 

-0.9% 

1.14 

1.1 

-3.5% 

1,15 

1.2 

+4.3% 

1.16 

1.2 

+3.4% 

1.19 

1.2 

Fig.  5B. 

+0.8% 

Fig*  5.  The  effects  of  rounding  off  depend 
on  the  change  in  effective  size  of  tfie 
integer.  Rounding  off  two  digits  to  one  as  in 
5A  will  often  introduce  sizable  errors- 
Rounding  three  digits  to  two  can  never 
introduce  more  than  4-3%  error. 
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The  best  case  of  rounding  off  two  signifi- 
cant  digits  to  one  is  rounding  9.9  to  1 0,  or 
9,1  to  9,  and  here  we  find  about  1%  error 
introduced*  But  at  the  other  extreme,  if  we 
round  off  1.5  to  2  we  find  a  33%  error.  The 
change  in  value  is  very  great. 

But  if  we  are  rounding  off  three  digits  to 
two,  the  very  worst  possible  case  is  rounding 
off  1.15  to  2,  which  introduces  a  4.3%  error. 
Any  other  rounding  off  3  digits  to  two  w31 
cause  a  smaller  error.  Briefly,  we  can  round 
off  two  significant  digits  to  one  if  the 
difference  is  not  too  great,  and  we  can 
practically  always  round  off  three  significant 
digits  to  two. 

Rounding  off  is  not  merely  a  matter  of 
dropping  digits  and  increasing  the  remaining 
RH  digit  by  one  if  the  next  digit  was  a  five. 
See  Fig.  6.  When  the  next  digit  is  a  five,  we 
always  terminate  the  rounded  integer  with 
an  even  digit  This  strategy  averages  round- 
ing errors  over  many  calculations  of  the 
same  type^  and  offers  the  convenience  of  an 

5  to  be  dropped, 
always  round  to 
even  integer. 


3.75- 

-3.8 

3.85- 

-3.8 

3.95- 

-4.0 

4.05 

-4.0 

Fig.     6.  We  always  round  off  to  next  higher 
even  digit  preceding  a  dropped  five. 

even  number  to  work  with.  Maybe  we  can 
factor  out  the  2  and  use  it  elsewhere. 

Standard  Notation 

Let's  review  our  discussion  of  rounding 
off  numbers.  We  can  easily  reduce  any 
compUcated  integer  to  a  simpler  one, 
probably  consisting  of  two  nonzero  digits 
and  a  collection  of  zeroes  at  one  side  or  the 
other  to  fill  spaces  out  to  the  decimal  point 
When  we  use  these  rounded-off  integers  in 
calculations,  we  work  with  the  nonzero 
digits,  and  the  zeroes  come  along  to  help  us 
find  the  decimal  point's  location  when  the 
work  is  done. 

Why  not  separate  the  nonzero 
digits  -  the  significant  digits  —  from  the  rest 
of  the  number?  Then  we  could  do  our 
calculation  with  a  really  minimized  effort, 
and  catch  up  on  the  zeroes  and  decimals 
later.  And  this  would  make  our  calculations 
more  reliable  too^  since  if  we  could  reduce 
all  numbers  to  significant  digits  between  say 


one  and  10^  we  would  be  able  to  use  an 
intuitive  check  on  the  accuracy  of  our  result 
For  example,  if  our  calculation  boiled  down 
to  something  like  5.4/2.6,  we  see  instantly 
the  result  has  to  be  near  2,  Is  there  some 
way  we  can  do  this? 

Yes,  and  it  is  called  "scientific  notation." 
Science  is  no  respecter  of  human  abilities 
and  presents  scientists  with  numbers  larger 
than  the  mass  of  the  universe  in  grams  and 
smaller  than  the  radius  of  the  electron  in 
meters.  Very  dissimilar  numbers  often 
appear  in  the  same  calculation,  and  so 
scientists  and  engineers  commonly  use 
scientific  notation  as  a  way  of  keeping  their 
integers  down  to  a  usable  size  and  variety. 

Here  is  the  key  point  The  numbers  we 
use  cover  a  range  from  indefinitely  near  zero 
up  to  very,  very  large.  There  is  another 
matching  set,  exactly  the  same  but  provided 
with  a  minus  sign,  on  the  other  side  of  zero. 
See  Fig,  7.  Here  I  have  written  out  several  of 

Metric 
prefix 


Original 

Scientific 

integer 

V 

notation 

etc. 

* 

1,000,000 

10* 

100,000 

10^ 

10,000 

10^ 

3,000 

3x  10^ 

1,000 

10^ 

300 

3x10^ 

270 

2.7  X  10^ 

100 

10^ 

30 

3x  10* 

10 

10^ 

■ 

10° 

0.3 

3  X  10"* 

0.1 

10-^ 

.03 

3  X  10"^ 

.01 

10"^ 

.003 

3x10"^ 

.001 

10"^ 

.0003 

3x  lO""^ 

.001 

1 

.0001 

10"^ 

.000001 

10"* 

etc. 

■ 

mega 


kilo 


mi  Hi 


micro 


Fig,  7.  Practice  writing  numbers  in  scien* 
tific  notation  by  making  up  new  ones  to  go 
between  those  shown,  and  then  venture  off 
the  ends  of  the  scale.  Where  do  metric 
prefixes  giga  and  pico  go? 
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these  integers,  namely  some  of  those  close  to 
one  (1).  You  can  extend  this  list  as  far  as 
you  please  towards  zero,  although  you  will 
never  reach  it,  and  as  far  as  you  wish 
towards  infinity.  You  have  no  chance  of 
reaching  that  either,  since  somebody  can 
always  write  down  a  number  smaller  or 
larger  than  your  best. 

Yet  however  far  you  go  you  can  always 
write  your  integer  in  the  simpler  form  of 
CoL  2*  Here  I  have  rewritten  it  as  a  pair  of 
significant  digits  with  a  ten-power  supple- 
ment which  tells  you  how  far  to  move  the 
decimal  point  and  which  way,  to  recon- 
stitute  the  original  integer.  The  ten's  ex- 
ponent indicates  the  decimal  must  be  moved 
to  the  right  or  if  the  exponent  is  negative 
you  must  put  the  decimal  off  to  the  left.  Try 
writing  down  some  numbers  between  those 
provided,  and  then  some  larger  or  smaller 
ones  than  any  written  here,  and  you  wiU 
shortly  develop  a  strong  feel  for  this  nota- 
tion. You're  getting  it  when  you  discover 
this  sequence  forms  a  kind  of  rainbow  of 
numbers. 

Tve  listed  the  familiar  metric  prefixes  in 
the  third  column.  Here  you  see  the  prefixes 
are  made  to  order  for  use  with  the  scientific 
notation  system.  Indeed,  I  think  they  fit  in 
so  well  because  that  is  where  they  came 
from.  Note  the  engineer  thinks  in  terms  of 
numbers  from  one  to  one  thousand^  and  you 
will  too  if  you  practice  for  a  while- 
Kicking  Ten -Powers 

Once  we  have  a  number  rounded  off  and 
then  converted  into  scientific  notation  form, 
we  are  nearly  ready  to  calculate  with  it  But 
first  we  may  want  to  make  some  changes, 
just  for  convenience^  and  there  are  two  kinds 
of  alteration  we  may  find  useful. 

Both  hinge  on  the  nature  of  the  ten- 
powers  left  over  after  we  have  sorted  out  the 
significant  digits.  You  can  trace  these  out  in 
detail  by  imagining  multiplications  and  divi- 
sions by  tens,  and  you  will  soon  master  a 
shorthand4ike  skill  for  this  simple  work.  The 
first  question  is,  what  do  you  do  with  a 
ten-power  placed  under  a  fraction  bar? 

Chances  are  you  move  it  upstairs,  since 
that  is  where  your  answer  comes  out.  To 
make  this  change  you  simply  cross  out  the 
ten-power  under  the  bar  and  write  it  above 


the  bar  with  its  sign  reversed.  That  is,  if  you 
have  a  10^  under  the  bar  you  replace  it  with 
a  10"3  upstairs.  Here  is  an  interesting 
thought:  what  if  you  had  a  10^  on  each  side 
of  the  fraction  bar? 

That  would  be  as  if  we  wrote  down  a 
1000,  and  divided  it  by  1000,  A  one  (1) 
must  come  of  this.  So  we  rewrite  our 
lO^/lO^  as  103  X  10"3,  and  the  only  way  we 
can  get  a  result  of  1 0^  or  one  is  to  add  the 
exponents.  Several  examples  are  provided  in 
Fig.  8, 


10^  = 

10^ 


1 


10 
10' 


10'^ 

10^  X  10 


3    ..    irx-3 


==    !0^    ^  1 


10' 
10 


=-   10'^"^  =   10 


BUT 
10'^^ -10^^ 


-4   - 


I 


1 


860 


0.8o  X  10^        0/He> 


X  10-^  =  1.2  X  10"^ 


30  mh      3  X  10 


-2 


-7  _ 


S 


X  10"' =  2,5x10 


-7 


nOKO      L2xl0'      1.2 

Fig.  8,  Ten-powers  can  be  moved  around 
before  and  during  the  calculation  to  make 
the  work  easier. 

And  the  other  change  you  may  want  to 
make  is,  what  if  one  of  the  significant  digit 
numbers  is  an  inconvenient  size?  For 
instance,  perhaps  you  have  come  up  with  an 
860  and  you  would  like  to  have  a  0.86 
because  you  are  dividing  and  you  see  that 
dividing  by  0.86  wOl  make  the  answer  rather 
larger  than  the  numerator  of  your  fraction. 
You  probably  see  already  that  you  convert 
the  860  to  0,86  X  103,  and  put  the  10^ 
upstairs  or  maybe  you  place  it  next  to  a 
handy  10"^  and  they  cancel  to  reappear  as  a 
one  (1),  Very  often  in  electronics  work  you 
would  break  up  a  10^^  into  a  10"3x  10"3, 
and  take  out  one  or  both  its  factors  in  this 
way. 

some  practice  you  can  quite  con- 
kick  ten-powers  around  inside  the 
calculation  you're  going  to  do  before  you 
come  to  the  actual  computation  with  the 
significant  digits.  This  makes  the  work  very 
much  easier,  and  errors  far  less  likely.  Well, 
let's  put  all  these  ideas  to  work  in  some  real 
electronics-type  calculations. 
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Sample  Real  Calculations 

We  can  begin  with  a  very  simple  calcu- 
lation that  has  a  twist  in  it  I  have  a  1.2 
megohm  resistor  and  I  think  1  should  add  a 
series  68  K  resistor.  What  will  be  the  result? 
Such  a  question  could  come  up  if  we  were 
doing  bridge  test  on  some  resistors  to  choose 
a  pair  adding  up  accurately  to  some  pre- 
determined value.  The  twist  is,  to  add  these 
values  using  scientific  notation.  See  Fig.  9. 


1.2  megohms 

plus 

68K  ohms 


-l-2x  10*  n         L2xlO*  J2 

=  6.8x  lo"*  n      .068  X 10*  n 

L268  X  10*  n 


Cannot  add 

these! 

Fig.  9.  When  adding  numbers  in  standard 
notation,  change  them  all  to  the  same 
ten-power  suffix,  and  than  add  in  the  usual 
vway. 

When  we  add  numbers  in  scientific  nota- 
tion, we  must  cast  them  all  into  the  same 
form.  Each  must  have  the  same  ten-power 
multiplier.  If  we  added  a  ten  and  a  hundred 
but  forgot  to  make  this  correction,  we  could 
wind  up  with  a  twenty  or  a  two  hundred, 
both  quite  in  error.  If  we  kick  tens  the 
hundred  can  be  written  as  ten  tens  so  that 
we  wind  up  with  a  sum  of  eleven  tens  or 
1 10,  or  we  can  do  it  in  hundreds  terms. 

Now  here  is  a  familiar  simple  circuit.  It  is 
a  simple  re  circuit  whose  characteristics  we 
see  at  a  glance.  At  very  low  frequencies  the 
capacitor  has  inappreciable  effect  upon  the 
signal,  and  at  very  high  frequencies  the 
capacitor  shunts  the  signal  irresistibly  to 
ground.  At  some  Intermediate  frequency  the 
capacitive  reactance  equals  the  resistance 
and  the  two  components  act  as  a  voltage 
divider.    This    is    the    familiar    minus-3-db 


comer  frequency,  and  we  want  to  calculate 
this  frequency  for  the  network  shown.  See 
Fig.  10. 

Perhaps  we  don't  recall  just  what  the 
equation  is,  so  we  write  down  something  like 
it:  resistance  equals  capacitive  reactance. 
The  f  and  the  R  change  places,  and  we  have 
the  relation  needed-  Since  there  are  so  few 
numbers  to  plug  in  we  bypass  making  a  neat 
table  and  write  the  values  directly  into  it* 
Besides,  they  are  instantly  available  from  the 
schematic. 

If  we  call  pi  equal  to  three  and  double  it, 
that  doubles  the  rounding  error  but  every- 
thing else  too,  so  the  percent  error  is  the 
same.  The  resistance  39  K  ohms  becomes 
4x  10^  ohms,  and  the  .0015  mfd  capacitor 
becomes  1.5  x  lO"^  farads. 

I  didn't  plan  it  that  way  but  aU  this  works 
out  very  easily  to  36  x  10^5  ^  and  then  we 
kick  exponents  to  discover  a  fraction  prac- 
tically the  same  as  3.  The  answer  is  3  khz. 

Now  we  can  work  this  out  in  more  detail 
to  discover  how  our  approximate  answer  lies 
in  regard  to  all  the  possible  answers.  Yes, 
there  are  many  possible  answers  because  we 
did  this  one  using  nominal  values  for  the 
components.  In  real  life  each  has  a  tolerance 
of  plus/minus  10%  or  more!  Repeating  these 
calculations  in  a  more  detailed  and  tedious 
way  (I  used  my  slide  rule)  brings  the  result 
our  exact  answer  is  very  near  2.72  khz,  and 
with  real  1 0%  components  we  should  find  a 
minus  3  db  point  between  about  2.15  khz 
and  3,29  khz.  Our  approximate  answer  was 
safely  within  these  limits. 

Here  is  an  example  that  demonstrates 
how  easily  we  can  work  with  numbers  very 
different  in  value.  How  many  electons  could 
we  place  side  by  side  across  the  diameter  of 


IN 


39  Kn 

O^NA/V^ 1 o      OUT 


X    .00 15  mfd 


R  = 


I 


2n  fC 


f  = 


1 


27r  RC 


f  = 


I 


1 


27r  X  39  KH  X  .00 1  5  mfd 


6x4x  10^  X  1.5  X  10 


-9 


f  = 


1 


36  X  10 


-5 


100 
36 


X   10^=3  khz 


Fig.    10.   RC  calculation   becomes  simpler  with  each  step  before  doing  multiplication 
and  division.  It  becomes  so  simple  there  is  almost  nothing  to  do) 
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Sun  diameter  1,390,600  km 
Electron  radius  2.8 1 751  x  10^^^ 


cm 


Sun  dia. 


1,390,600  km 


1,4  X  10^  meters 


Electron  dia.       5.62502  x  10"*  ^ cm       .56  x  10"*"*  meters 


Ftg»  11,  This  example  shows  that  numbers 
of  very  different  value  can  be  as  easy  to 
handle  as  those  not  very  different  from 
another.  We  stmpfy  get  an  extremeJy  lar^e 
answer. 

our  sun?  It  must  be  very  many.  Looking  up 
facts  in  a  convenient  handbook,  I  found  the 
sun's  diameter  in  kilometers  and  a  nominal 
electron  radius  in  centimeters.  These  values 
and  the  appropriate  calculation  appear  in 
Fig,  1 1 .  Most  of  the  work  went  into  kicking 
tens  around  and  although  we  may  not  be 
able  to  visualize  2.5  x  10^3  electrons  (I  can 
picture  7  or  8,  I  think)  we  can  work  as  easily 
with  such  a  numerical  value  as  we  can  with 
our  old  friend  47  ohms. 

I  haven't  by  any  means  exhausted  the 
resources  available  for  making  calculations 
easier.  But  now  you  know  a  few  of  the  basic 
ones,  and  you  can  look  around  for  more. 
Practice  helps  wonderfully.  There  is  one 
class  of  aids  that  deserves  an  article  in  itself 
which  I  have  not  mentioned  yet.  That  is  the 
various  engineering  aids  available  in  a  nearby 
book,  a  library,  or  an  electronics  supply 
house. 

When  you  want  to  find  a  result,  perhaps 
you  can  avoid  calculations  by  looking  it  up. 
A  handy  engineering  table  may  contain  yom" 
problem  all  worked  out.  Or  you  may  be  able 
to  use  a  graph,  a  nomograph  (a  sort  of 
calculating  graph)  or  a  chart.  Various  slide 
rules  and  other  calculators  are  available  too, 
and  all  these  tools  can  be  used  to  make  your 
work  easier.  Calculate  if  you  must,  yet 
always  look  for  a  better  way  to  find  your 
needed  result* 

StiU,  the  key  to  using  any  of  these  aids  is 
just  the  basic  ideas  Fve  set  forth  here.  You 
can  always  use  them.  Good  for  you  if  you're 
using  these  tools  already;  this  £urticle  will 
help  you  use  them  better.  And  if  you 
haven't  tried  them  yet,  the  concepts  Tve 
described  will  make  mutual  introductions 
much  easier. 

-  -  Jim  Ashe 


2.5  X  10^^  electrons 
per  sun  diameter, 

approximately 


DUAL  GATE  MOSFET 

pre-aMps 


to  175  MHz,  $19.95  ppd. 

to  300  MHz.  $23.95  ppd. 

to  400  MHz,  $27.95  bpd, 

to  450  MHz.  $31,95  ppd. 

•  Available  from  5  MHi.  to  450  MHi.  Bandwidth  is 
approximately  3%   of  frequency* 

•  Voltage   gain   30  to  40   DB   depending   on   frequency, 

•  Two  Duof  Gate  MOSFET  amplifier  stages  with  each 
having  a  tuned  Input  and  tuned  output.  Each  Dual 
Gate  MOSFET  h  actually  an  integrated  cascode  cir- 
cuit thus  giving  you  2  cascode  circuits  equivalent 
to  4  triodes* 

•  Eiceptionaify  low  noise  (2.5  DB  at  l75MHiJ.  great- 
ly reduced  cross  modulation  and  10  times  the  dy- 
namic range  (signal  handling  capability}  of  the  best 
bi-polar  transistors.  Also  superior  to  preamps  using 
junction    FETs    and    Single    Gate    MOSFETs. 

•  Internal  connections  for  high  impedance  AGC  or 
nfianuaf    gatn   control   If   needed, 

•  Type  INC  input  and  output  receptacles  for  minimum 
lost  at   UHF,  Standard   Impedance   is  50-75  ohm*. 

•  Carefully  tuned  at  our  laboratory  with  sweep  genera- 
tor and  oscilloscope  for  the  best  bandpass  character- 
istic. 

•  Full  wave   UHF  diodes  protect  input  transistor. 

•  Operates  on  6  to  14  volts  DC.  5  to  IS  Ma. 

New  York  City  and  State  residents  add  local  sales  tai, 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.,  HoHh,  NY  11423 


SOLUTION  TO  ACROSTIC 
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Clipperron 
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Romania 
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Ecuador 
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Antarctica 
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4. 

N  avassa 
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Universal  Dual  -  Frequency 

Crystal    Calibrator 


John  J.  Schultz  W2EEY 
1829  Cornelia  Street 
Brooklyn  NY  11227 


Here  is  a  simple  and  inexpensive  crystal 
calibrator  circuit  using  ICs  which  can  be 
used  as  presented  or  expended  to  build  a 
^'tailored''  calibrator  for  any  receiver. 

It  is  often  desirable  to  have  a  crystal 
calibrator  with  two  or  more  output  frequen- 
cies and  with  a  rich  harmonic  content  so 
that  searching  for  markers  on  the  higher 
frequency  bands,  such  as  1 0  and  15  meters^ 
is  made  easier.  Both  of  these  goals  are  easily 
achieved  by  the  use  of  digital  integrated 
circuit s.  Furthermore,  the  whole  calibrator 
unit  is  far  simpler  to  construct  and  more 
economical  than  ever  would  be  possible  with 
either  vacuum  tube  circuitry  or  discrete 
solid-state  circuitry. 

The  calibrator  to  be  describedj  which 
provides  markers  at  the  fundamental  crystal 
frequency  used,  is  termed  "universal"  for 
several  reasons-  No  tuned  circuits  are  used 
and  the  unit  can  be  used  with  almost  any 
crystal  from  100  kc  to  about  10  mc  and  still 
provide  a  fundamental  and  half-frequency 
output.  The  stages  are  really  "building 
blocks"  and  the  unit  can  be  expanded  in  any 
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Fig.    1,    Block    diagram  of  stage  functions 
in  the  calibrator. 


Many  construction  possibilities  can  be  de- 
vised. Here  the  calibrator  is  assembled  on 
a  1-inch  X  2ya'inGh  perforated  board.  The 
placement  of  the  IC's  simpfy  follows  Fig,  2 
with  the  two  oscillator  circuit /j(L914's  next 
to  the  crystal. 

manner  desired  to  provide  multiple  fre- 
quency outputs  or  to  use  any  division  ratio 
that  is  an  even  multiple  of  two*  Thus, 
depending  upon  the  calibration  markings  on 
the  frequency  scale  of  a  receiver  or  trans- 
ceiver, one  can  build  a  calibrator  that  will 
suit  these  markings  rather  than  accept  the 
output  of  a  standard  calibrator  circuit, 

Circuit  Description 

Fig-1  shows  a*block  diagram  of  the  basic 
calibrator  unit.  Two  Fairchild  (iL  914  units 
form  the  oscillator  circuit.  As  can  be  traced 
by  following  the  circuit  diagram  of  Fig.  2 
and  the  internal  juL  9 1 4  circuit,  the  oscillator 
is  actually  a  multivibrator  which  is  control- 
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led  by  the  frequency  of  the  crystal  used. 
Circuit  operation  is  very  stable  and  the 
square-wave  output  not  only  has  the  desired 
richness  in  harmonics  (remembering  that  a 
square  wave  is  composed  of  a  sine  wave 
fundamental  and  an  infinite  number  of  odd 
harmonics  of  the  fundamental),  but  is  the 
required  wave-form  to  operate  the  divider 
circuit. 

The  divider  circuit  uses  a  single  Fairchild 
fiL  923.  The  IC  contains  some  12  transistors 
in  an  arrangement  known  as  JK  flip-flop.  It 
probably  would  only  cause  confusion  to 
present  the  internal  circuit  of  the  unit^ 
especially  since  its  operation  can  be  under- 
stood easily  (for  this  application)  simply  in 
terms  of  its  terminal  functions.  The  unit  can 
be  regarded  as  a  simple  toggle  switch  that 
will  only  operate  when  it  receives  a  positive 
going  voltage  (note  that  the  voltage  must  be 
changing;  a  steady  voltage  does  not  affect 
it).  So,  if  a  square  wave  is  apphed  which 
starts  out  positive,  it  will  trip  the  switch. 
The  switch  will  not  be  tripped  again  until 
the  next  square  wave  cycle.  And  again  the 
switch  will  not  be  tripped  until  another 
whole  iJiput  cycle  occurs.  Thus,  the  switch 
changes  position  half  as  fast  as  the  input, 
and  the  output  frequency  is  half  that  of  the 
input  frequency  and  also  a  square  wave* 

The  TDuffer  stage  is  not  absolutely  neces- 
saxy  but  it  does  isolate  the  output  from  the 
divider  stage  and  also  insures  a  maximum 
voltage  swing  at  the  output •  As  shown  in  the 
insert  diagram  of  Fig.  2  there  are  really  two 
separate  dual  transistor  stages  in  the  juL  914, 
and  each  of  them  is  used  as  a  separate  buffer 
section— one  for  the  fundamental  marker 
output  and  one  for  the  half-frequency  mar- 
ker output. 

One  can  include  as  many  divide-by-two 
^L  923  stages  between  the  oscillator  and 
buffer  as  desired.  Only  the  final  divided 
output  can  be  used  or  one  can  switch-select 
outputs  at  the  input  and  output  of  each 
divider  stage.  Some  of  the  tradeoffs  that 
might  be  involved  in  constructing  a  long 
string  of  dividers  to  obtain  a  given  marker 
frequency  are  discussed  later* 
Construction  and  Adjustment 

Fig,  2  shows  the  wiring  diagram  of  the 
dual  frequency  calibrator.  There  is  little 
more  to  the  unit  than  the  interconnection  of 
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Fig.  2.  Complete  schematic  of  the  dual  fre- 
quency calrbrator.  Insert  drawing  shows 
Internal  circuit  of  the /JL9 14,  Terminal  num- 
bers for  the  IC's  are  shown  as  they  would 
be  seen  viewing  the  units  from  the  underside. 


leads  between  the  IC  units.  The  photograph 
shows  how  this  circuit  was  assembled  on  a 
piece  of  perforated  board.  The  leads  of  the 
ICs  were  simply  soldered  directly  together, 
although  the  use  of  IC  sockets  is  recom- 
mended if  one  is  not  adept  at  soldering 
connections  quickly^  since  excessive  heat 
buUd-up  can  destroy  the  IC  units.  The 
circuit  also  easily  lends  itself  to  PC  board 
construction. 

The  IK  ohm  resistor  shown  in  series  with 
the  crystal  may  have  to  be  varied  in  value 
somewhat  to  achieve  immediate  oscillation 
upon  the  application  of  power  to  the  unit.  A 
5K  potentiometer  can  initially  be  used  in 
place  of  the  resistor  to  determine  the  resistor 
value  required  and  then  a  fixed  value  resistor 
substituted.  An  oscilloscope  is  useful  but  not 
absolutely  necessary  at  this  point  to 
optimize  the  square  wave  output  shape  of 
the  oscillator.  The  oscillator  will  work  with 
crystals  up  to  about  10  mhz  and  a  crystal 
switch  can  be  used  if  desired  to  obtain  a 
choice  of  fundamental  frequencies.  Each 
crystal  should,  however,  be  placed  in  series 
with  an  individual  resistor  of  IK  ohm 
nominal  value* 

The  output  is  taken  from  each  section  of 
the  fJLL9l4  buffer  unit  through  100  mmf 
coupling  capacitors  and  may  be  connected 
to  the  antenna  input  circuit  of  a  receiver 
through  a  selector  switch.  The  output  may 
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also  be  connected  to  the  secondary  side  of 
the  input  circuit  of  a  receiver;  but  then  the 
coupling  capacitors  should  be  reduced  to  a 
few  mmf  to  prevent  loading  and  detuning. 
One  need  use  only  as  much  capacitance  as  is 
necessary  to  obtain  satisfactory  signal  out- 
put. With  small  amounts  of  coupling,  satis- 
factory markers  should  be  heard  at  least 
through  1 0  meters.  Note  should  be  made  of 
the  fact  that  when  using  both  sections  of  the 
jLtL914  as  buffers  on  different  frequencies, 
some  intercoupling  does  take  place.  The 
selected  output  will  predominatej  but  the 
other  output  wUl  also  be  heard.  Normally, 
this  condition  has  little  practical  drawback, 
but  if  it  is  desired  to  achieve  maximum 
separation,  only  one  section  of  a  /iL91 4  unit 
should  be  used  per  juL914  unit. 

Normally  J  the  slight  adjustments  neces- 
sary to  choose  the  proper  crystal  circuit 
resistor  and  to  couple  the  unit  to  a  receiver 
are  all  that  is  necessary.  No  provision  was 
made  to  "trim"  the  oscillator  frequency  for 
several  reasons.  When  using  low-frequency 
crystals  (below  about  500  khz),  the  accuracy 
will  be  sufficient  for  most  normal  uses.  Also, 
normally  this  accuracy  will  be  wilhm  that  to 
wliich  it  is  possible  to  adjust  the  crystal 
frequency  by  the  usual  audio  zero-beat 
method.  When  zero-beating  a  marker  with 
WWV,  for  example,  the  response  of  the 
audio  system^  headphones,  etc.,  drops  sharp- 
ly below  50-100  cycles.  So,  there  will  be  an 
uncertain  area  of  about  100-200  cycles, 
anyway,  using  this  method  of  adjustment 
where  zero-beat  seems  to  occur.  However,  in 
case  it  is  desired  to  try  to  for  more  exact 
frequency  output,  a  15  mmf  trimmer  can  be 
used  either  in  parallel  or  in  series  with  the 
crystal  to  alter  its  frequency. 

The  unit  constructed  used  individual  IC*s 
which  can  now  be  obtained  widely  at  moder- 
ate  prices.  If  one  builds  a  more  elaborate 

« 

unit  the  use  of  dual-IC*s  might  prove  cost 
saving.* 

Expanded  Circuits 

As  was  mentioned  before,  as  many  /iL923 
divide-by-two  units  can  be  placed  in  series  as 

* 

*Poly  Paks,  P.O.  Box  942,  So,  Lynnfield,  Massa- 
chusetts 01940,  for  instance,  markets  the  6M4  unit 
for  $1.49  which  contains  two  complete  /iL914 
"chips"  and  the  10M4  for  $1.69  which  contains 
two  complete  /iL923  *'clTJps;' 


desired •  Tke  output  (terminal  7)  of  one 
/iL923  unit  goes  to  the  input  (terminal  2)  of 
the  next  jLiL923  unit.  Pin  4  of  each  unit  is 
grounded  and  pin  8  goes  to  the  supply 
voltage.  In  building  a  calibrator  for  a  specific 
usagCj  however,  it  is  worthwhile  to  explore 
the  cost  tradeoff  between  the  juL923  units 
and  the  cost  or  availability  of  the  crystal. 
Suppose,  for  instance,  one  desired  to  buUd  a 
calibrator  to  provide  markers  every  20  khz 
to  correspond  to  the  frequency  markings  on 
a  dial  scale.  Fig. 3  shows  some  of  the 
combinations  of  crystal  frequency  and  the 
number  of  ^L  923  units  that  could  be  used. 
Normally,  40  or  80  khz  crystals  would  not 
be  feasible,  but  160  khz  crystals  can  be 
purchased  for  about  $4.  Also,  many  surplus 
low-frequency  crystals  are  available  at  low 
prices  which  can  be  used.  Many  an  odd-ball 
crystal  frequency  becomes  very  useful  when 
one  finds  the  right  division  ratio  to  use  with 
it. 
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Fig.  3.     Combinations  possible  to  buiSd  a 
calibrator  producing  20  kc  markers. 

Summary 

I  have  tried  to  present  a  simple  IC 
calibrator  scheme  wiiich  one  can  expand,  as 
desired^  to  cover  almost  any  marker-fre- 
quency need.  Simple  circuits  have  been  used, 
although  only  slightly  more  complicated 
ones  are  available  to  allow  frequency  divis- 
ion by  any  number— not  just  even  multiples 
of  two.  But,  they  are  not  suggested  as  a 
first-time  project,  and  it  is  desirable  to  have 
test  equipment  available  to  check  their 
operation-  The  divide-by-two  circuits  are 
essentially  fool-proof,  unless  one  makes  a 
wiring  error- 
Power  for  the  calibrator  can  be  obtained 
from  a  fairly  well  filtered  source  in  a  receiver 
or  from  two  1  J/^-volt  batteries  in  series.  A 
simple  zener  regulator  circuit  is  advisable  if 

the  operating  power  is  obtained  from  the 
drop  across   a   cathode   resistor  or  from  a 

rectifier  across  the  filament  line  in  a  tube- 
-type  receiver, 

.    .    .    W2EEY/] 
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HIGH 

POWERED 
TEAM 


^€^fnei  Linear  Amplifier 

SPECIFICATIONS:  Power  Rating:   1200  watts  P.E.P 
input    with    voice  jnodulaUon,    800   waUs    CW    input,    300 
watts  AM   input.    •    Covers  80,40,20,15,  and  10  meters.  • 
Epur    6LQ6    tubes    operating    as    grounded    grid    Iriodes. 
'    Third    order   di<sJoft»on   down   approKrmately  30   db.  • 
£i   output  tank  for  50  or  75  ohm  coaxial   antenna  feed. 

cables,    ready  to  plug   rnto  the  270  and  operate.  •    117 


Computer  grade  efactrofytic  filter  capacJtorB.  ^   S\\\* 
con    diode    rectifters.    •    Complete    with    interconnecting 


volts.  50-60  cycfes  ifiput.  Available  on  special  order  for 
208-220-240  volts.  •  Dimensions:  5V2  in.  high,  13  in. 
wide,  11  in.  deep.  Weight:  25  pounds.  (Carrying  handle 
included.) 

Amateur  net:  $295 

Deluxe'^^;/2^270  Transceiver 

SPECIFICATIONS:  Power  rnput;  260  watts  PEP  in 
SSB  voice  mode,  and  T80  watts  m  CW  mode  #  Frequency 
Range:  3.6-4,0  mc,  7,0-7  3  mc.  14.Q-14.35  mc.  2t.0-2t.45 
mc»  28.0-29.7  mc  •  C.F.  Networks:  Crystal  Lattice  Filter. 
Same  as  used  in  the  Swan  500C.  2.7  kc  band  width  at  6 
db  down,  4,6  kc  wide  at  60  db  down.  Ultimate  rejecllon 
exceeds  lOO^db  9  Unwanted  sideband  suppressed  50  db- 
Carrier    suppressed    60    db.    3rd    order    distortion    down 


approx.  30  db.  #  Audio  flesponse:  flat  within  3  db  Uom 
300  10  3000  cycles  in  bom  transmit  and  receive  modes 

•  Pi  Antenna  coupler  for  50  lo  75  ohm  coaxial  cable  • 
Grid  Block  CW  keying  with  off-set  transmit  frequency  # 
Solid  slate  VFO  circuit  lemperalufe  and  voltage  stabilized 

•  Receiver  <e(Sfititiv»ty  better  than  '^  microvolt  at  50 
ohms  for  signal-oltis-rioise  to  noise  ratio  of  10  db  •  100 
kc  Crystal  Calibrator  and  dial-set  control  •  S-meter  for 
receiver,  PA.  Cathode  meter  for  transmitter  tuning  • 
Improved  AGC  af>d  ALC  circuit,  Separate  R.F,  and  A.F. 
gam  controls  #  Sideband  selector  #  Provision  for  plug 
in  of  VOX  unit,  external  VFO,  headphones,  and  Cygnet 
Linear  #  Tube  compliment:  t2BA6  VFO  amp.,  12BE6 
trans,  mixer,  6GK6  driven  6LQ6  pwr.  amp.,  6026  rec,  R.F., 
12BE6  rec,  mixer,  12BA6  1st  l,F.  amp.,  12BA6  2nd  LF. 
amp..  t2AX7  prod  det.  A.F.  amp.,  6AQ5  AT.  output,  t2AX7 
mic.  amp.,  6JH8  baL  mod.,  12AV6  AGG-ALC  amp.  Dimen- 
sions: 5^2  in.  high,  13  in.  wide,  11  in.  deep.  Net  weight: 
24  lbs. 


Amateur  net: 

FRECK  RADIO  SUPPLY 


$525 


The  Old  Reliable  Since  1928 

33  Biltmore  Ave,,  Asheville  N,C.  28801 

phone  704-254-9551 

WE  TRADE 

BankAmericard  &  Mastercharge  —  O.K. 


Cheap  and  Easy  Burr  Removal  Too! 

An  excellent  tool  for  removing  burrs 
from  small  diameter  holes  can  be  made  in  a 
matter  of  minutes  from  a  standard  3/8"  or 
1/2**  bit  and  a  knob  with  a  3/8"  or  1/2'* 
hole.  Grind  flats  on  the  shank  of  the  bit  to 
allows  the  knob  setscrews  to  seat^  this  will 
keep  the  knob  from  coming  loose* 

If  you  do  not  have  a  knob  of  the  proper 
description  (they  are  a  standard  item,  but 
not  too  common)  tum  the  bit  shank  down 
to  1/4"  and  use  a  standard  1/4"  knob  or  buy 
a  set  of  bits  with  the  shanks  already  turned 
down-  My  local  supermarket  sells  a  set  of 
imported  bits  with  turned  down  shanks  for 
less  than  a  dollar.  While  not  of  very  high 
quality,  they  will  work  quite  well  in  this  ap- 
plication- Any  knob  you  use  should  be  the 
type  with  a  metal  insert.  The  all  plastic 
types  will  not  last, 

William  P,  Turner,  WA0ABI 


The  response  to  our  ad  calling  for  Dis- 
tributors and  Reps  has  been  great.  We  now 
have  more  requests  than  we  can  accom- 
modate^ therefore  we  withdraw  our  plea. 
Thanks  for  your  interests 

DGP 


5th  Annual  National  Convention 
QTH...STARDUST  HOTEL,  Las  Vegas.  Nv. 


QTR...FebrMary  4-8, 1970 


Cocktail  Parties  by 
Ham  Radio  Magazine,  SWAN,  GALAXY. 
Ladies  Luncheon  Program. 

SECOND  NATIONAL  FM  MEETING 

Technical  seminars;  meetings  by 

ARRL,  MARS,  QCWA,  V\fCARS-7255,  WSSBA. 

Send  stamped,  self-addressed  envelope 

for  SAROC  accommodations,  group  rate  and  advance 

registration  blank. 


saroc 


Box  73 


Boulder  City,  Nevada  89005 

HOSTED  BY  SOUTHERN  NEVADA  ARC,  fNC, 
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E.  Babudro  VE3ECU/W9 
1426  E.  4th  St. 
Duluth  MN  55805 


Your  Transceiver 


If  you  are  the  type  of  fellow  that  Ukes 
to  go  down  to  the  low  frequency  amateur 
bands  (the  dc  bands)  such  as  75  and  40 
meters  and  join  in  a  round  table  or  a  net, 
then  you  probably  felt  distressed  because 
you  had  to  adjust  your  dial  for  every 
transmitter  that  was  in  the  QSO.  In  most 
cases,  being  slightly  off  frequency  is  one  of 
the  evils  that  comes  with  having  a 
transceiver  with  incremental  tuning,  be- 
cause  the  thing  is  either  misadjusted  or  else 
you  forgot  to  zero  the  dern  thing,  or  other 
innumerable  reasons.  Also  the  incremental 
tuning  on  my  Eico  753  is  so  smooth  due 
to  the  great  ban dsp read  that  I  wished  to 
tune  my  transmit  function  with  it  as  well- 
So,  I  put  my  thinking  cap  on  and  came  up 
with  a  solution  that  makes.it  worthwhile  to 
add  this  little  tuning  aid  to  rigs  that  do  not 
have  one. 

The  incremental  tuning  device  is  basic- 
ally made  up  of  a  varactor  diode  biased  by 
a  pot  on  the  front  paneL  As  you  vary  the 
bias  on  this  diode,  its  interelectrode 
capacitance  varies,  and  this  variable  capa- 
city is  applied  across  the  vfo  tank  to  vary 
the  frequency.  On  transmit  the  bias  is 
derived  from  a  tap  on  the  pot  in  my  753, 
thus  making  this  frequency  independent  of 
the  setting  of  the  incremental  tuning. 

To  effect  the  change  you  will  need  a 
double  pole  triple  throw  switch,  four  coded 
and  cabled  wires  about  four  feet  long  (four 
lead  intercom  cable  is  ideal)  and  a  soldering 
iron.  A  minibox  in  which  to  mount  the 
switch  would  also  be  nice. 

Locate  the  receiver  offset  potentiometer 
and  disconnect  the  wire  going  to  the  wiper 
arm  and  the  one  going  to  the  tap.  Now 
connect  two  of  the  wires  in  your  cable  to 
this  wiper  arm  and  tap.  Sphce  the  two 
remaining  wires  in  the  cable  to  the  wires 
that  came  from  the  wiper  arm  and  tap  and 
remember  the  color  codes. 


The  other  end  of  the  cable  goes  to  the 
switch  as  shown  in  Fig.  lb.  The  two  points 
marked  X  were  the  original  connections.  If 
you  wired  the  switch  according  to  the 
diagram,  you  should  have: 
Position  1  -  Receiver  offset  only  (label  R). 
Position  2  -  Receiver  and  transmitter  offset 

(label  RT). 
Position  3  -  No  offset  (label  OFF), 


WIPER  »■ 


/  RT 

K       « — * 


\         OFF 
\    • 


i.     VARIABLE 
■*<^RE5ISTQR 


"•     TAP 


/77 

A 


VARIABLE 
RESISTOR 


/77 


OFF 


RT 
€ • 


^y  \ 

\ 


B 


Fig.  1.  la  is  the  originaf  circuit  of  the 
potentiometer  that  acts  as  the  control,  lb 
IS  the  same  circuit  with  the  switch  added. 
Note  that  no  permanent  changes  are  made 
to  the  rig  so  as  not  to  dew^aluate  it,  and  it 
can  be  changed  to  the  original  condition  in 
a  coupFe  of  minutes. 
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The  advantages  of  this  conversion  are  as 
follows: 

Position  1  is  the  same  as  you  have  now  and 
there  is  no  change  in  function.  In  position 
2  or  RT  the  frequency  that  you  are 
receiving  is  the  frequency  at  which  the 
transmitter  is  tuned  also.  Use  this  position 
only  to  get  a  perfect  zero  beat  or  as  a  final 
touch  up^  never  when  searching  for  a  quiet 
spot  at  the  band  edges.  In  position  2  you 
will  also  be  able  to  correct  for  slight  drift 
of  the  vfo  and  know  that  your  transmitter 
is  dead  on  your  receiving  frequency.  In 
position  3  of  your  switch  the  offset  feature 
is  disabled,  and  whatever  frequency  you 
tune  with  your  main  dial  will  be  both  for 
transmit  and  receive.  In  this  position  if  you 
are  tuned  in  for  receive  properly,  you 
know  that  you  can't  be  blamed  for  being 
off  frequency  on  transmit. 

In  case  you  Uke  to  operate  in  position  I, 

you  can  make  a  quick  check  by  switching 

to  OFF,  tuning  in  a  signal  then  switch  to  R 

(pos.  I).    If  the  signal  is  off  frequency  now, 

loosen  the  offset  knob,  adjust  the  control 

for  zero,  beat  on  the  signal,  and  tighten  the 

knob  with  the  hairline  at  exactly  center  or 

no  offset-    You  should  notice  no  difference 

in  a  received  signal  by  switching  between  the 

OFF  position  and  any  other  position  when 

the  offset  control  is  adjusted  correctly. 
offset  control  is  adjusted  correctly. 

After  a  little  practice  you  will  find  that 

it    is    easy    to    monitor    two    frequencies 

dightly    apart    simply    by    adjusting    your 

receiver  to  one  with  the  main  dial  and  to 

the     other     with     the     offset     and     then 

switching  between  OFF  and  R- 

.  VE3ECU/WP 
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$4.95 
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Historic  .  .  ,  that's  what  It  is.  Particu- 
larly if  youVe  been  looking  for  test 
equipment  that  will  aid  in  providing 
peak  performance.  You  see,  our  An- 
tenna Notse  Bridge  will  quickly  pin- 
point any  trouble  you  may  be  having 
with  your  antenna  or  coax  feed  line* 
Use  it  to  test  your  antenna  system  for 
resonant  frequency  and  impedance, 
And  it  can  be  used  on  all  types  of 
mobile  and  fixed  antennas,  or  com- 
plete antenna  systems.  Frequency 
coverage?  1-100  MHz  with  Model 
TE-701.  and  1-300  MHz  with  TE-702. 
The  cost  is  only  $2495  or  $34.95  re- 
spectiveiy  ,  ,  ,  for  a  bridge  that's 
quietly  making  history. 

Deal  a  rat)  rp  inquiries  invited. 
For  descriptive  literature  write: 


omt^ga-i  systems  uirorporaled 


300  Terface  Viirage  •  Richardson,  Texas  75080 

(214)  a3l-i121 
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Transistor  Class 


Power 


and 


Rogar  Harrison  VK3ZRY 
1  Mary  Street 

North  Balwyn,  E9 
Victoria f  Australia 


Desig 


n 


It  is  now  possible  to  obtain  transistors 
which  are  capable  of  producing  up  to 
several  watts  of  rf  power  at  frequencies 
into  the  UHF  region.  Some  transistors  are 
capable  of  producing  30  or  40  watts  of  rf 
up  to  30  mhE-at  a  price  of  course!  Most 
transistors  are  within  the  average  amateur's 
budget  though. 

The  design  procedure,  especially  for  AM, 
is  somewhat  different  to  tubes  but  it  is  not 
difficult  and  once  familiar  with  it  you 
should  be  able  to  complete  a  design  fairly 
quickly.  Don't  let  all  the  equations  scare 
you,  not  all  of  them  are  used  in  a  specific 
design.  The  equations  are  no  harder  to  use 
than  Ohm*s  Law,  so  little  or  no  trouble 
should  be  experienced • 

in  this  article  I  will  not  cover  SSB  and 
transistor  Class  A  linear s.  This  is  not 
because  I  don't  like  SSB  (I  do),  it's  just 
that  1  have  not  experimented  with  SSB  and 
transistor  Class  A  linears.  Sorry  about  that. 

The  following  design  procedure  will  be 
for  Class  B,  zero  bias,  rf  power  amplifiers 
for  the  following  reasons:  (a)  ease  of  design 
(I'm  lazy);  (b)  less  components  necessary 
(Fm  a  miser);  (c)  greater  power  gain  than 
Class  C;  (d)  no  need  to  provide  or  develop 
a  reverse  base  bias  source. 

The  first  decision  to  be  made  is  whether 
you  want  to  buUd  a  CW/FM  or  an  AM 
transmitter.  Having  decided  that,  you  now 
decide  on  what  peak  rf  power  output 
(carrier  power  for  CW/FM  or  peak  rf  power 
out  at  100%  mod.  for  AM)  you  want  at 
the  desired  frequency.  Keep  in  mind  that  if 
you  want  more  than  1  or  2  watts  at  VHF 
then  you  must  be  prepared  to  pay  out 
quite  a  few  dollars  for  the  privilege.  The 
same  might  apply  at  hf,  though  more 
power  can  be  obtained  relatively  cheaply 
at    HF. 


The  second  decision  you  have  to  make 
is,  "Which  transistor  will  1  use?"  You 
should  obtain  the  data  characteristic  sheets 
of  several  suitable  transistors  (ask  the 
manufacturer).  Now  pick  the  transistor(s) 
which  win  supply  the  rf  output  at  the 
desired  frequency.  Check  that  the 
minimum  gain—bandwidth  product,  ft,  is  2 
to  4  times  the  desired  frequency.  If  this 
leaves  you  with  several  transistors,  choose 
one  with  the  highest  hfe  (high  frequency 
current  gain)^  or  the  cheapest. 

CW/FM  Design  Procedure 

(0  Vcc  IS  determined  from  the  follow- 
ing formulae: 


y 


cc 


or  V, 


cc 


Where  BVc£s  is  the  collector-emitter 
breakdown  voltage  and  maximum,  VcEO  ^ 
the  maximum  allowable  collector  to  emit- 
ter voltage.  Vqc  is  less  than,  or  equal  to 
half  the  maximum  allowable  collector 
voltage  because  the  instantaneous  collector 
voltage  svrings  to  twice  Vqc  on  signal 
peaks, 

(2)  Now  the  optimum  collector  load 
resistance  is  given  by: 


^  " 


V'cc 
2Pf 


where    Pf    is    carrier    power 
decided  above. 

(3)  Now  you  have  to  match  the 
collector  load  resistance  Rq  to  the  output 
load  Rl  (see  Fig*  1  (a)  (b)  and  (c)).  The 
problem  here  is  to  take  Cq  (the  transistor 
output  capacitance)  into  consideration.  At 
HFCq  will,  with  most  transistors,  not  be 
terribly  significant.  It  may  become  a 
problem  though  at  VHF.  Now  Figs.  1  (a), 
(b)  and  (c)  give  circuits  for  the  Pi,  T,  and 
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MINIATURE  TEST  LABORATORY 


AC  Voltmeter 

Ohmmeter 

RF  Signal  Generator 

Resistance  Substitution 

9V  DC  Supply 

Self  Powered 


DC  Voltmeter 
Mil  Ham  meter 

AF  Sfgnaf  Generator 
Capacitance  Substitution 
RF  Field  Strength 
7ya"  X  3%"  X  3%'\  1%»bs. 


Thanks  to  transistors  and  printed  circuits  you  can 
hold  this  complete  lab  in  one  hand.  ISJot  long  ago 
this  would  have  been  a  whole  shelf  full  of  test 
equipment.  455  khz  generator  for  aligning  if's,  400 
hz  generator  for  audio  circuits*  Plus  a  normal  VOM 
and  R&C  substitution.  Field  Strength  meter  for 
tuning  transmitters.   Everything  in  one  small  boxf 

Model  SE^WO  Mini  Lab  ONLY  $25.00 


Buy  DGP  Miniature  Test  Equipment  from  Your 
Local  Distributor  or  Order  Diiect  Mail  from 
REDLINE  CO.,  JAFFREY,  NH  03452.  Please 
allow  a  little  extra  for  postage  charges. 


Enclose  check  or  MO  for: 

LJ  Miniature  Test  Lab  $25.00 

LJ  Miniature  AF  Generator  $59.95 

LJ  RF  Meter  $8.95 

CJ  SWR  Meter  $14.95 

LJ  Mmrature  Sfgnal  Tracer  $22.50 

LJ  Power  Supply  $16.95 

Name 


Address. 


City. 


State 


Zip«. 


—  Call_ 


The  day  of  the  great  big  piece  of  test  equip- 
ment is  past,  made  a  memory  by  modern  transis- 
torized PC  test  equipment,  Now  a  complete  service 
lab,  including  RF  and  AF  signal  generatorSf  is  buik 

into  a  case  about  the  size  of  an  old  VOM! 

MINIATURE  AF  GENERATOR 


^ 


52  Ohm  1  KW 

SWR  Meter 

Simple 

Inexpensive 

Effective 

$14.95 

Model  SE-40S 


Mini-AF  Generator  for  the  laboratory  or  ham  work 
bench,  10  to  100.000  hz  in  four  bands  sine  or 
square  wave.  Worfd's  smallest.  JVi"  x  3^/4'^  x  4"  2 
Ibsl  Built-in  AC  power  supply  stabilized  to  QA% 
The  output  is  nnaintained  at  miriimum  distortion 
and  constant  level  with  FET  oscillator  and  thermis- 
ter  and  heavy  inverse  feedback. 


Modei  6803  AF  Generator 


ONLY  $59.95 


This  Is  by  far  the  single 
most  valuable  piaca  of  test 
equipment.  Suilt  in  meter 
■for  measuring  gain  of  each 
stage  under  test.  Easy  to 
find  weak  or  defective 
stages.  Output  speaker 
buift  in  or  to  VTVM  or 
scope.  No  line  cord  since  it 
is  self  powered. 


ONLY 


Model  SE'350  Signal  Tracer  $22.50 


RF 


Strength 

Meter 

1  400  mhz 


Comes  with  S-section  antenna  and  earphone  for 
modulation  checking.  Invaluable  for  tuning  any 
transmitter.  Magnetic  base  for  mobile  use. 


Model  FL-30 


ONLY  $8.95 


Worth  its  weight  in  batteries.  Invaluable  for  testing 
transfstorized  or  IC  gear.  Saves  its  price  in  batteries 
for  long  range  operation  of  radios,  cassette  tape 
recorders,  etc,  0  20  VDC  @  150  200  ma.  Metered 
and  regulated. 

Model  SE-100  Power  Supply  ONLY  $16.95 


1 


n 
1 
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parallel-tuned  networks  respectively.  The  Pi 
circuit  is  good  where  Cq  is  only  very  small 
or  insignificant.  Also  the  Pi  network  will 
feed  through  sub  harmonics  of  the  output 
frequency,  more  so  than  the  other  net- 
works. This  may  not  be  important.  The  T 
and  paraUel-tuned  networks  are  very  handy 
at  VHF  as  Cq  will  not  drastically  affect 
them,  note  that  they  are  easily  adaptable 
to  coaxial  or  trough-line  configurations. 
For  the  design  of  these  networks  refer  to 
the  heading  matching  networks, 

AM  Design  Procedure 

(1)    Vqc    can   be   determined   from   the 
following  formulae: 


Vrr  ^ 


CC 


or  Y 


4        w^    ^cc  ^  4 

Yqq  is  less  than  or  equal  to  one  quarter 
the  maximum  allowable  collector-emitter 
voltage  because  the  instantaneous  collector 
voltage  swings  to  four  (4)  times  Vcc  on 
modulation  peaks.  (100%  mod.) 

(2)  Now  the  optimum  collector  load 
resistance  (Re)  is  given  by: 


Re  " 


3V 


CC 


4Pf 


Pf  =  one  quarter  peak  rf  power  at  100% 
modulation  as  decided  previously. 

(3)  The  matching  network  here  is  the 
same  as  for  CW/FM  procedure  and  the 
same  remarks  apply. 

Matching  Networks 

The  Pi  Network  configuration  is  shown 
in  Fig.  1  (a).  The  equations  for  determining 

the   reactances  of  the   components   are  as 

follows : 


(I) 


XCI  = 


Rq 

Ql 


1  + 


where  Rl  is  load  resistance  (ie,  an- 
tenna), Re  is  optimum  collector  load 
resistance,  Ql  is  loaded  Q  of  circuit. 
Practical  values  are  in  the  range  of  5  to  1 2, 


-j-rv-rx.-^ 
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BLOCKING 
CAPACITOR 
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(A) 


/77 
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CIRCUIT 


Fig*  1A.      Circuit  for  the  pi  network  config- 
uration. 


n 


The   capacitance   of   C\    can  be  found'' 
from  the  nomograph  on  page  505  of  the 
Amateur  Radio  Handbook  by  the  R,  S,  G. 
B.  or  the  reactance  chart  in  chapter  2  of 
the  ARRL  Handbook. 

(2)Xl  =  Xci  1.  The  inductance  (L)  can 
be  found  from  the  same  handbooks 
mentioned  above, 

(3)  Xc2  =  Xcin/Rl/RC  The  value  of 
Xc2  ^^^  ^Iso  be  calculated  from  the  above 
mentioned  handbooks. 


POINT  "Y' 


T 


m 


CIRCUIT 


Fig,  IB*  The  T-network.  In  this  circuit  the 
loaded  Q  is  Increased  by  raising  point  Y  a- 
bove  1,000  ohms  and  transforming  down  to 
the  load  of  impedance  Rl* 

The  T— Network  configuration  is  shown 
in  Fig.  1  (b).  In  this  circuit  the  loaded  Q  is 
increased  by  raising  point  Y  above  1,000 
ohms  and  then  transforming  down  to  the 
load  impedance  Rl,  The  reactances  of  the 
components  can  be  found  by  using  the 
following  equations: 

(1)RY=Rc  (Q^L+  1) 

where  Ry  is  the  impedance  at  point  Y, 

Rc  is  the  collector  load  resistance,  Ql  is 

the  loaded  Q,  Practical  values  in  the  range 

5  to  20, 

(2) 


Rv 

xi  =   y 


(3) 


02  = 


Ql 


(4) 


(5) 


(6) 


Ky 

^2  =  0^ 
XL  =  Q2.Rc 


^kn.  = 


(7)         XCL  = 


Rl 
Ql 

Xi  X  X2 

Xi  +X2 


The  values  of  L,  Cj  &  Cj  can  be  found 
from  the  previously  mentioned  handbooks. 
The  Parallel- tuned  network  in  Fig.  I  (c) 
is  a  parallel-tuned  circuit  with  the  load 
tapped  up  the  coiL  The  transistor  is 
capacity  coupled  to  the  circuit  via  C2.  The 
coil,     L,     transforms     Rc     to     a     liigher 
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vcc 


RFC 


C2 
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PARALLEL 
(CI    TUNED 
PRCUiT 


Fig,  1C-        A  paralfel  tuned  circuit  with  tlie 
load  tapped  up  the  coif. 

resistance  R  L^  Now  for  practical  circum- 
stances the  turns  ratio  is  around  3  to  1  or 
4  to  L  Thus:  (a)  R'l  =  16  Rl  or  (b)  R'l  = 

9Rl- 

Above    1 00    mhz    the    equation    in    (b) 
should     be     used.    Below     100     mhz    the 

equation  in  (a)  should  be  used. 

The   reactances  of  the  components  can 
be  calculated  from  the  following  formulae: 

r'l 


(I)        Xd     =    Qj^ 

(2)  Xl  -  Xq 

(3)  ^^  =  RC 


QL  i^  range  5  to  15 


^1 


Ljj  Ci  &  C2  can  be  found  from  the 
ARRL  or  RSGB  Handbook  as  mentioned 
before. 

Drivers 

The  driver  has  to  deliver  a  certain 
amount  of  power  to  the  base  of  the  PA 
transistor,  and  this  drive  power  (Pin)  can 
be  found  on  the  manufacturer's  data 
charts.  A  number  of  graphs  will  be  given 
either  showing  rf  power  output  (Pout) 
versus  frequency  for  different  values  of  Pin 
at  a  certain  value  of  VcE  ^^  ^  graph  of 
Pout  versus  Pin  for  different  values  of 
collector  voltages  at  a  specific  frequency. 
By  referring  to  the  appropriate  graph  the  rf 
power  needed  to  drive  the  PA  (Pin)  can  be 
determined. 

It  will  also  be  found  necessary  to  match 
the    driver    to    the    PA    base    to    acliieve 


RFC 
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Fig,  2,      R  |_is  the  resistance  seen  across  the 
coil  and  R^^  is  the  base  spreading  resistance. 
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efficient  power  transfer.  Keep  in  mind  that 
these  networks  are  not  100%  efficient  and 
allow  for  a  reserve  of  power  in  the  driver 
above  that  which  is  necessary  to  drive  the 
PA. 

By  referring  to  Figs.  2  and  3  it  can  be 
seen  that  the  ma  telling  networks  are  similar 
to  that  in  Fig-  1  (c). 

The  equations  for  determining  the  com- 
ponents in  Fig,  2  are  as  follows: 

r'l  ^  16  Rin    or  R'l  =    9  Rin 
where   Rl  is  the  resistance  seen  across  the 
coil.    Rjh  is   the   base   spreading   resistance 
(rbb)  or  hie  of  the  PA  transistor.  The  same 
remarks  apply  here  as  before. 

Now,  (1)  Xci  =      Rl      (Ql  in  range  5 


to  15) 

(2)  Xl  -  Xci 

(3)  XC2  =  RCD 


Ql 


- 1 


The   equations   for   determining    the   com- 
ponents  in  Fig-  3  are  as  follows: 

r'l  =  16  Rcd   or     r'l  =    9  Rcd 


-Vcc 


RFC 


♦-         TO 
OUTPUT 
COUPLING 
NETWORK 


*vcc 


DRIVER 


PA, 


Fig.  3.     RQQisthe  collector  load  resistance 
of  the  driver. 

Where  RCD  ^^  the  collector  load  resist- 
ance of  the  driver  found  from  the  equation 

V'cc 


Rcd  =tt~ 

^   ^in 


Pin    from    manufacturer's    data 


sheet 


Now(l)Xci  = 


Hl 
Ql 


(Ql  in  range  5  to    15) 


(2) 


(3) 


Xl  =  Xci 


XC2 


-  1 


Parallel  and  Push-PuU  Operation 

If   you    wish    to    achieve    more    power 
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output  than  one  transistor  will  supply  then 
parallel  or  push-pull  operation  could  be 
employed. 

Fig.  4  shows  two  transistors  in  a  parallel 
configuration.  The  resistors  in  the  emitters 
are  to  prevent  one  transistor  "hogging*'  the 
current.  The  values  of  the  resistors  would 
be  in  the  1  to  20  ohms  range  depending  on 
the  power  involved.  Once  initially  adjusted 
so  that  the  emitter  currents  of  the 
transistors  are  equal,  the  circuit  should 
okay;  I  would  recommend  that  the  T- 
network  or  parallel-tuned  network  be  used 

-vcc 


LINK   COUPLING 

JO  Mfve? 


f77 


^ 


Fig.  4.    Two  transistors  in  a  parallel  config- 
uration. 

in  the  output  owing  to  a  higher  value  of 
Co-  The  same  equations  as  given  in  the 
previous  design  procedures  can  also  be  used 
here.  In  choosing  your  transistor^  don't 
forget  that  the  power  it  should  be  capable 
of  providing  is  a  little  greater  than  Vi  Pf . 

Fig-  S  shows  two  transistors  in  a 
push-pull  arrangement-  Note  the  similarity 
to  tube  circuits,  L  and  C  can  be  found  by 
judicious  use  of  a  GDO  and  the  link 
couphng  to  the  drive  should  be  adjusted 
for  optimum  output.  Make  sure  that 
everything  is  quite  symmetrical  to  ensure 
that    both    transistors   receive  equal  drive. 


LINK 

COUPLING 

TO  DRIVEH 
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Fig.  6.  Two  transistors  in  push-pulJ  arrange- 
ment. Make  sure  both  transistors  receive  e- 
quaf  drive. 


The  remarks  about  design  equations  and 
power  output  given  for  Fig,  4  above ^  apply 
here  as  well. 

Class  "C"  Operation 

Class  C  operation  can  be  achieved  by 
putting  a  low  value  resistor  in  the  emitter 
or  base  connections  as  shown  in  Fig.  6  (a) 
and    6    (b).   The   drive  required   is  greater 


cc 
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Fig.  6A.     Class  C  operation  by  putting  a  low 
value  resistor  in  the  emitter  connection. 

than  that  for  class  B  but  the  efficiency  is 
somewhat  greater.  The  value  of  the  resistor 
and  the  drive  power  are  best  juggled  in 
practice  to  achieve  best  efficiency  and 
output.  It  appears  to  be  a  matter  of 
individual  adjustment  for  each  type  of 
transistor.  Even  different  transistors  of  the 
same  type  in  the  same  circuit  require 
individual  adjustment  for  optimum  opera- 
tion. Note  that  the  emitter  resistor  is  in  the 
order  of  tens  of  olims  and  the  base  bias 
resistor  in  the  order  of  hundreds  of  ohms. 
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Ftg^  6B.       A   low  value  resistor  in  the  base 
connection  for  Class  C  operation. 

Frequency  Multipliers 

Frequency  multipliers  are  just  another 
application  of  a  Gass  C  ampHfier.  The 
tuned  circuit  in  the  collector  should  be 
tuned  to  a  frequency  two  or  three  times 
the  frequency  being  injected  at  the  base.  I 
would  suggest  that  a  frequency  multiplier 
should  not  be  used  as  a  final  owing  to  the 
presence  of  subharmonics  in  the  output. 

When  using  a  frequency  multiplier  as  a 
driver,  it  should  be  no  more  than  a  tripler 
as    it    is    difficult   to    get   sufficient    drive 
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systems. 


a  space  problem?        an  installation  problem? 
a  budget  problem?      an  applications  problem? 

or  simply  a    problem  of  where  to  buy? 


Your  one-stop  solution  is  ANTENNAS,  INC. 

Exclusively  specialists  In  radiating  systems,  complete  systems  or  any  component  part. 

Arrays— complete  or  in  kit  form,  quads,  yagis,  dipole  assemblies,  verticals— fixed  or 
mobile,  towers,  masts  rotors,  guy  and  control  cable,  transmission  line,  coax  relays  and 
switches,  connectors  and  adaptors,  test  gear,  technical  publications,  corrosion  resistant 
hardware,  corrosion  proofing  chemicals,  insulators,  installation  and  wiring  hardware, 
aluminum  tubing  and  plate,  wire,  and  much,  much  more. 

If  your  requirements  are  for  a  complete  system,  major  components,  or  the  smallest 
yet  important  piece  of  hardware— 
ANTENNAS,  INC.  has: 


Amphenol 

Antenna  Specialists 

Belden 

Bilada 

CDE  Rotors 

Cubex 

Cushcraft 

DGP 

DPZ 

Dow- Key 


EZ  Way 
R.  L.  Drake 
Ham- Kits 
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Hy-Gain 

General  Cement 

General  Electric 

Gentec 

Goldline 

Gotham 


Intl.  Wire 

E.  F.  Johnson 

Millen 

Mini-Products 

Mor-Gain 

Mosley 

Newtronics 

Omega-T 

Phasar 

Polygon  Plastics 


Productos  Joga 

Rohn 

Saxton  Wire 

Skylane 

Swan 

Tel  rex 

Times  Wire 

Tri-Ex 

Tristao 

Unadilla 

Vesto 

Waters 


Our  prices  and  deliveries  are  hard  to  heat .  .  .  anywhere. 

ANTENNAS,  INC.  can  be  your  one-stop, 
Dept.  8,  5t2  McDonald  Road     single-source.  Write  today  for  our  catalog 
t  Leavenworth,  Kansas  66043.      ...  no  charge  of  course. 


% 


owing  to  lowered  efficiency*  When  fre- 
quency multiplying,  it  is  probably  better 
and  cheaper  to  use  doublers  throughout 
owing  to  greater  efficiency  and  output. 

Conclusion 

Think  over  your  next  project --can  you 
transistorize  it?  Don't  just  "lift'*  circuits- 
design  them.  It's  not  hard;  don't  let  the 
equations  fool  you.  Many  of  them  are  as 
simple  as  Ohm's  Law  equations.  You  don't 
have  to  own  a  slide  rule  or  possess  a 
Communications  Engineering  Diploma,  Just 
sit  down  and  carefully  follow  the  pro- 
cedure. Check  your  results,  and  there's 
your  design-  All  you  have  then  to  do  is 
build  it,  I  hope  it  works  for  you. 

.  ,  .  VK3ZRY 

DECEMBER  1969 


You  realize,  of  course,  you*ve  ruined 
your  amateur  standing. 
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Alton  Glazier  K6ZFV 
3154  Jordan  Road 
Oakland,  CA    94602 


The  purpose  of  this  article  is  to  present  to 
the  reader  the  choice  of  two  mobile  transis- 
torized power  supplies  using  filament  trans- 
formers. Having  examined  a  rtumber  of 
articles  on  the  subject,  and  after  hours  of 
bench  testing,  I  have  found  the  circuits 
which  follow  offer  these  basic  advantages 
low  price,  simplicity,  and  reliability.  The 
two  units  described  here  were  made  up  of 
materials  at  hand,  and  undoubtedly  many 
variations  could  be  used,  particularly  the 
transformers  and  the  transistors. 
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Fig.  1.  Mobile  power  supply  schematic  with 
an  RC  network  establishing  feedback.  This 
unit  is  capable  of  40  watts  output,  525v  at 
125  ma. 

The  first  unit  is  capable  of  better  than  40 
watts  output,  325  volts  at  125  Ma.  It  will  be 
noted  in  Fig.  1.  that  feedback  for  oscillation 
is  established  by  an  RC  network. 

The  second  unit  is  capable  of  90  watts 
output,  300  volts  at  300  Ma.  It  will  be  noted 
in  Fig,  2.  that  a  feedback  winding  has  been 
added  to  the  transformer. 

In  selecting  the  transformer,  be  sure  the 

4 

window  is  large  enough  to  accommodate  the 
winding.  The  window  is  the  inside  opening 
of  the  core.  In  winding  the  feedback  coil, 
cut  four  pieces  of  plastic  tape  three  inches 
long,  slip  the  tape  (sticky  side  toward  the 
core)  between  the  core  and  the  coil,  Now 
pull  the  tape  against  the  core-  Do  this  on 
both  sides.  This  will  protect  the  enamel 
covering  when  you  wind  the  feedback  coil- 
Cut  two  pieces  of  No.  24  wire,  48  inches  long. 
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Start  feeding  the  wire  through  the  window. 
Leave  about  10  inches  for  a  lead  to  the 
transistor  base.  Next  wind  five  turns,  using 
the  second  piece  of  wire.  Continue  the 
winding.  The  two  center  leads  are  scraped 
clear  of  insulation,  twisted  together  and 
soldered-  This  will  give  you  a  ten-turn  coil 
with  a  center  tap.  Use  needle  and  thread  and 
bind  the  feedback  coil  together  in  several 
places. 

Note:  Just  tack  the  feedback  leads  to  the 
bases  of  the  transistors.  These  leads  may 
have  to  be  transposed  when  you  first  try  the 
power  supply.  You  can  tell  if  it  is  oscillating 
by  the  audio  note.  If  the  note  is  not  present, 
shut  off  power  and  transpose  leads.  In  wiring 
tte  supply,  use  at  least  No.  10  wire  from  the  fuse 
to  the  emitter.  Use  a  fuse  holder  to  make 
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Fig,  2.  Schematic  of  second  mobile  power 
supply,  delivering  90  watts  output^  300v  at 
300  ma. 
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positive  contact  (it  is  surprising  how  many 
do  not).  If  holder  heats  up  during  use, 
replace  with  a  better  grade.  The  wire  size 
from  the  battery  to  the  relay,  and  from  the 
relay  to  the  fuse  holder  should  be  the  largest 
you  can  use,  and  should  not  be  smaller  than 
No,  10.  The  relay  contact  should  be  capable  of 
at  least  50%  more  current  handling  capa- 
bility than  you  would  normally  use.  I  prefer 
to  use  a  double  set  of  contacts  wired  in 
parallel. 


/ 


\ 


The  frequency  of  these  units  is  deter- 
mined by  the  inductance  and  capacitance  of 
the  transformer,  as  well  as  the  bias.  Natur- 
ally, the  frequency  is  lower  than  a  toroidal 
transformer,  and  it  will  be  necessary  to 
increase  the  value  of  the  filter  network  to 
take  care  of  the  lower  frequencies.  It  was 
not  found  necessary  to  use  large  heat  sinks 
as  such,  just  the  chassis  is  used  for  this 
purpose.  Be  sure  to  use  silicon  grease  on 
both  sides  of  the  transistor  insulator  and 
mount  bias  resistors  away  from  the  transis- 
tors. 

The  filament  transformer  used  is  a  Triad 
F18X,  6.3  volts  at  6  Amps,  The  filter 
capacitors  were  from  a  tv  set,  also  the  filter 
chokes.  In  the  90  watt  unit,  use  two  chokes 
in  parallel.  For  the  purist,  use  .001,  Ikv 
capacitors  and  475  K,  y%  watt  resistors  for 
spike  suppression  and  voltage  equahzation 
across  each  diode.  See  Fig,  3. 

Both  of  these  units  were  bench  tested, 
using    full  power  output,   with  a  resistive 
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Send  perfect  morse  code  —  from  5  to  50  word* 
per  minute.  Excellent  to  butid  up  your  code  speed  — 
anyone  can  send  practice  code. 

m  SeH^ompJeting  characters  with  automatic 
character   spacing. 

•  Precision  kit  includes  ari  parts,  such  as  metal 
case  and  printed  circuit  boards,  and  de- 
tailed, illustrated  instructions, 

•  Pre-assembled  keyboard  with  standard  type- 
writer  key  arrangement  and  spacing. 

•  Special  characters  included,  such  as  AR, 
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slant    t>ar. 
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Fig.  3.  Filtering  method. 


load.  The  tests  were  conducted  for  a  mini- 
mum of  one  hour. 

In  mounting  the  power  supply,  be  sure  to 
use  the  coolest  spot  possible.  The  space 
between  the  grill  and  the  radiator  is  excel- 
lent, I  long  ago  gave  up  using  the  driving 
compartment,  not  only  due  to  heat,  but  the 
audio  note  produced  after  a  few  minutes 
becomes  quite  annoying. 

In  constructing  either  unit,  use  proper 
mechanical  layout.  Be  sure  to  mount  the 
bias  resistors,  bleeder  resistor  and  trans- 
former so  that  their  heat  does  not  add  to  the 
heat  of  the  transistors*  If  you  use  a  chassis 
for  a  heat  sink,  mount  the  transistors  away 
from  each  other. 

Although  the  efficiency  of  these  units  is 
not  as  high  as  totoidal  units,  from  the 
standpoint  of  power  input  to  power  output, 
they  do  a  good  reliable  job,  and  until 
toroidal  transformers  are  readily  available, 
and  their  cost  is  lowered,  for  the  amateur 
who  needs  one  or  several  mobile  power 
xmits,  these  will  give  years  of  reliable  service 
under  normal  conditions. 
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Fig.  1,  Coaxial  cavity,  basic  circuit. 

Wavemeters  from  40  to  1400  mhz  have 
been  described  in  a  previous  article  in  7S 
Magazine.  This  one  covers  the  range  from 
1,000  mhz  up  through  10,000  mhz,  (1  to  10 
ghz) 

A  quarter  wave  coaxial  cavity  is  used  up 
to  about  5  ghz,  and  from  there  to  over  10 
ghz  the  tluee  quarter  mode  is  used,  A 
complete  explanation  of  these  types  of 
operation  is  given. 

The  same  type  of  unit  can  be  used  as  a 
very  good  tuned  mixer  from  1  to  10  ghz, 

The  Coaxial  Cavity 

The  basic  circuit  of  the  coaxial  cavity  is 
shown  in  Fig.  1,  A  cylindrical  outer  cavity 

wall  encloses  a  round  rod  some  4  inches  long 
which  is  the  center  conductor— this  center 
conductor  is  grounded  at  one  end. 

The  Shape  of  the  Cavity 

The  exterior  shape  of  the  cavity  is  shown 
in  Fig- 2-  and  is  seen  to  be  rectangular  in 


William  Hoisington  KICLL 
Far  Over  Farm 
Peterborough,  NH    034S8 

cross  section,  with  two  thin  walls  and  two 
thick  side  walls.  Believe  me,  this  configur- 
ation was  not  arrived  at  in  one  day!  De- 
signing tuners  for  X  Band,  1  gaily  started  in 
with  sections  of  thin-wall  round  pipe,  the 
way  Vd  always  done  on  uhf.  The  first  thing 
you  run  up  against  is,  how  do  you  make  the 
diode  bypass  capacitor?  Machine  out  a  cur- 
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Fig.  2.  Shape  of  the  cavity. 

ved  saddle  piece  to  fit  exactly  over  the  outer 
wall?  Possible,  but  too  expensive.  And  then 
how  do  you  introduce  the  rf  probe  couphng 
into  the  cavity?  Add  on  a  "saddle"  with  a 
hole  in  it?  These  considerations  and  others, 
such  as  mounting  (more  saddles?)  led  to  the 
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abandonment  of  the  pipe  as  a  shape  for 
microwave  cavities;  but  not  until  a  lot  of 
time  had  been  spent  on  the  above  mentioned 
items. 

Diode  holder  and  capacity 

Looking  at  Fig.  3.  you  will  see  the  first 
answer  arrived  at;  but  only  after  weeks  and 
weeks  of  making  different  types  and  shapes. 
The  center  conductor  is  slightly  flattened 
and  drilled  out  to  fit  the  diode  pfong.  An 
8/32  copper  machine  screw  is  drilled  out  to 
fit  the  other  prong,  then  slotted  with  a  fine 
jeweller's  saw,  and  then  compressed  slightly 
to  an  inside  diameter  a  shade  less  than  the 
OD  of  the  diode  prong.  In  this  way  the 
copper  screw  wUl  hold  the  diode  as  you 
insert  it  into  the  cavity.  Beheve  me,  that 
helps! 
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Fig.  3.  Oiode  holder  and  capacitor. 

The  second  answer  is  also  evident  from 
Fig,  3.  as  the  diode  bypass  capacity  can  now 
be  made  efficient  at  X-Band.  As  mentioned 
before,  you  cannot  "buy"  a  capacitor  "good 
for  X-Band.  You  can  make  it  thougii,  as 
shown  in  Fig.  3.,  if  the  cavity  body  has  been 
designed  correctly  for  it.  One  of  the  thin 
wall  sides  of  the  cavity  is  drilled  out  (or 
machined  out)  just  wide  enough  to  clear  the 
diode  and  it's  holder,  which  is  the  8/32 
copper  screw.  The  copper  capacitor  plate, 
which  is  thick  enough  to  take  at  least  a  half 
dozen  2/56  threads^  is  drilled  and  tapped  for 
the  8/32  screw,  and  clearance  drilled  in  the 
corners   for   the    2/56  mounting  screws.   A 


soldering  lug  for  the  dc  connection  is  used 
under  one  of  these,  and  a  three  mil  {three 
thousandth  of  an  inch)  thick  sheet  of  fiber- 
glass cut  out  to  fit,  larger  than  the  plate. 
This  helps  to  keep  metal  particles  from 
lodging  inside  the  tiny  crack  that  might  be 
there  if  the  fiberglass  sheet  did  not  extend 
out  beyond  the  plate  all  the  way  around- 
You  can  begin  to  see  some  of  the  detail 
needed  at  X-Band. 

The  rf  probe,  input  and  output  con- 
nectors 

Further  reasons  for  the  rectangular  cross- 
section  now  show  up  in  Fig,  4.,  which  details 
the  rf  probe  connections.  This  item  was  also 
very  troublesome  in  first  models  using  pipe 
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Ffg,  4,  BF  probe  connector  detaiL 

walls  J  where  *'more  saddles"  was  the  only 
solution.  All  "saddles"  are  eliminated  by  the 
rectangular  shape,  SmaU  semi-rigid  cable  is 
used  for  the  connector.  1  have  some  short 
lengths  with  X-Band  antennas  connected  to 
them  for  use  as  *'In-Space"  pick-ups,  feeding 
directly  into  the  wavemeter  cavity.  There  is 
at  times  an  advantage  in  this  type  of  **energy 
collection"  (antennas)  which  will  be  taken 
up  later- 
Fig-  5-  shows  detail  of  the  treatment  of 
the  cavity  end  of  the  rf  cable,  or  probe.  The 
outer  conductor  is  cut  away  for  about  one 
quarter  inch  in  length  and  removed.  About  a 
sixteen  til  or  so  of  the  Teflon  is  left,  which  is 
then  removed  from  the  center  conductor.  A 
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Fig.  5.  RF  probe  detail. 
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thin  copper  washer  (which  I  generally  cut 
out  of  sheet  copper  since  the  hole  to  solder 
the  center  conductor  is  quite  small)  is  then 
soldered  to  the  center  conductor^  making 
the  "^capacity  probe**^  as  shown  in  Fig.  5, 

Mylar  tape  or  other  good  insulation  is 
fastened  to  the  side  of  this  washer  facing  the 
center  conductor.  With  this  insulation  in 
place  you  can  push  the  probe  all  the  way  in, 
while  testing,  and  still  not  have  a  dead  short. 
Different  thicknesses  of  fiberglass  sheet  can 
also  be  cemented  on,  to  make  up  more 
permanent  types  of  fixed  capacitors,  of 
different  values. 

For  some  uses^  particularly  in  this  one  as 
a  wavemeter,  loose  coupling  is  desired,  but  it 
must  be  securely  locked  with  the  set  screw, 
otherwise  your  dial  calibration  and  fre- 
quency reading  will  suffer. 

Plunger  fingers 

Here  ik  the  most  difficult  item.  It  is 
hoped  to  have  stock  pieces  made  up  for  this 
work  that  you  can  purchase  at  reasonable 
cost.  The  fingers  should  be  made  of  tem- 
pered beryllLum-copper,  which  is  not  easy  to 
work  with. 

Fig-  6,  shows  some  details  of  the  plunger 
and  fingers,  I  assume ,  having  been  told  so  by 
"well-informed  sources"  (mechanical  engi- 
neers) that  these  units  should  be  made  in  a 
machine  shop  by  competent  machinists. 
Maybe  so^  as  the  ones  I  have  made  here  in 
the  shack  by  hand  tend  to  lose  their  tension 
if  not  handled  carefully. 


Fig.  6,  Plunger  details:  A) End  view,  B) Outer 
fingers,  C) Center  fingers. 

Fig*  7.  shows  the  desired  fit  for  these 
fingers.  The  plunger  body  should  be  an 
easily  sHde-fit  inside  the  V4  inch  cavity,  and 
the  center  hole  in  the  plunger  after  the 
fingers  should  also  be  an  easy  fit  over  the 
center  conductor. 


Fig.  7.  Desired    shape  and    curvature  of  the 
plunger  fingers. 

Two  steel  push  rods  lead  back  from  the 
plunger  through  small  holes  in  the  back  end 
of  the  cavity  (see  Fig.  IJ;  these  terminate  in 
the  brass  block  which  is  furnished  with  a 
pointer  for  the  frequency  scale.  Maximum 
extension  of  the  plunger  should  be  up 
against  the  end  piece,  as  a  positive  reference 
point  for  the  dial,  in  case  of  trouble  after 
calibration.  This  point  should  be  indicated 
on  the  scale  as  ''minimum  frequency"  in 
order  to  reset  the  pointer  if  it  should  ever 
become  displaced  after  calibration. 

The  diode 

At  present,  the  diode  used  is  an  X-Band 
**pill  package/' with  a  prong  at  each  end  as 
shown  in  Fig,  3.  TJiese  are  point-contact 
diodes,  like  the  famous  1N23  ceramic  car- 
tridge types  of  World  War  II  fame,  only  a  lot 
smaller.  Referring  again  to  Fig,  3,  always 
make  sure  that  the  ceramic  part  of  the  diode 
is,  as  nearly  as  possible,  in  the  open  space 

between  the  inner  and  outer  conductors. 
This  space  is  where  the  rf  is!  It  is  also 
important  to  make  sure  that  there  is  as  much 
metal  surface  continuity  as  possible  along 
the  cavity  wall,  across  the  fiberglass  sheet 
X-Band  capacitor  insulation  onto  the  diode 
capacitor  plate,  and  from  there  over  to  the 
diode  holder  and  onto  the  metal  end  of  the 
diode- 

The  rf  is  at  a  maximum  between  the  inner 
and  outer  conductors,  which  is  an  air  space 
of  a  sixteenth  of  an  inch,  and  that  is  where 
the  diode  should  be. 


The  diode  rf  bypass  capacitor,  formed  by 
the  diode  plate  and  the  flat  top  of  the  cavity 
body,  need  only  have  a  capacity  which  is 
relatively  smaU;  anything  over  about  20  pF 
is  sufficient.  What  it  must  have  is  the  proper 
lack  of  inductance!  The  details  of  how  this 
act  has  been  covered  in  previous  paragraphs, 
and  if  you  follow  those  details  you  will  find 
little  or  no  rf  on  the  outside  of  the  diode 
capacity  plate  or  the  dc  lead  from  it. 
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X-Band  is  not  just  short  waves.  It  is  really 
short;  like  a  quarter  wave  at  X-Band  equals 
9/32  of  an  inch  as  you  can  plainly  see,  if  you 
get  one  (or  more)  of  those  little  plastic 
millimeter  rulers  in  a  stationery  store  for  5 
or.  10^,  Be  sure  and  get  some^  by  the  way,  if 

you're    going   to    do    anything   above  two 
meters. 

Fig.  8.  shows  the  millimeter  scale,  with  s, 
C,  and  X-Band  plainly  showing. 


S-    BAND 


FULL      WAVES 


Fig,  S.  FuiJ  waves  for  S,  C  and  X-Bands  on 
mfltimeter  scale. 

A  handy  wavelength-frequency  chart  is 
included  here  for  your  convenience,  which  is 
useful  from  the  khz  range  way  up  above 
X-Band.  See  Fig.  9.  Get  to  know  the  easy 
reciprocals,  like  1  centimeter  equals  30,000 
mhZj  3  centimeters  equals  X-Band,  10  centi- 
meters equals  S-Band  (3,000  mhz),  1^000 
mhz  equals  30  centimeters,  etc*  Very  useful! 
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Fig.  9.  Wave-tength/frequency  converter. 
Use  of  muJtipJying  factors  such  as  those  at 
the  bottom  of  the  graph  will  cover  any 
portion  of  the  electromagnetic-wave  spec- 
trum. 

The  3/4  mode  and  harmonics 

Don't  worry  about  that  word  "mode." 
Generally  when  something  odd  takes  place 
in  a  cavity  or  waveguide^  certain  types  of 
engineers  tend  to  fall  back  on  obscurantism 
(I  seem  to  have  fallen  for  that  S64  word,  ft 
just    means    covering    up).    They    say,    "It 


jumped  mode",  or,  ''Spurious  showed  up.*' 
Here's  the  straight  dope.  Fig.  10  shows 
the  quarter  wave  "mode''  of  operation. 
Starting  at  i  ghz  you  will  find  one  point  of 
maximum  dc  output.  If  the  oscillator  under 
measurement  is  "running  hard"  with  lots  of 
2nd  and  3rd  harmonic  energy  content,  these 
will  be  found  at  2  and  3  thousand  mega- 
hertz, and  possibly  higher  ones,  which 
should  drop  steadily  in  power  as  you  go  up. 
The  diode  itself  may  cause  some  of  these  if 
hit  too  hard  with  the  rf  input. 
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Fig.  10.  Quarter  wave  in  cavity. 

FigJl,  shows  the  3/4  wave  mode^  which 
is  a  very  "natural"  type  of  operation.  Don't 

forget  that  in  an  instrument  of  this  kind  you 
are  looking  for  standing  waves  and  you  want 
them  to  be  of  the  greatest  amplitude  pos- 
sible (within  reason).  So,  if  you  tune  the 

cavity  by  the  plunger  so  that   it  measures 
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Fig.  11.  Three  quarter  waves  in  cavity, 
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Fig.  12.  Double  input  detail. 

some  three  quarter  waves  on  it  (allowing  for 
length-loading  of  the  diode  on  the  first 
quarter),  you  will  find  two  peaks  on  the 
meter  due  to  the  situation  shown  in  FigJl. 
The  Ivigher  the  Q,  and  the  lower  the  losses 
along  the  line,  the  more  quarter  waves  can 
be  found.  For  the  4  inch  cavity  shown,  three 
quarter  waves  at  S-Band  are  the  longest  that 
will  fit. 

A  check  on  this  operation  Is  easy.  Using 
the  millimeter  scale  on  the  ^'diaF  ,  take 
several  readings  between  maximums,  for 
example,  22,  37,  51 ,  and  67,  add  the 
spacings  together,  which  comes  to  45  milli- 
meters,   divide   by    three    (the    number  of 

samples),  and  you  will  find  an  average  of  1  5 
milhnieters  for  the  waves  which  are  standing 
on  the  center  conductor  (or  "along  the 
cavity**,  if  you  prefer)  and  there  you  are,  15 
milliineters  for  the  half  wave,  3  centimeters 
for  the  full  wave.  Which  is  X-Band  at  10,000 
mhz  or  10  ghz. 

If  you  find  numbers  which  are  not  well 
known,  you  can  find  the  frequency  on  the 
charts  at  least  close  enough  to  put  you  in 
one  of  the  microwave  amateur  bands,  such 
as  5,650  or  10,500  mhz. 
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WAVE      ANTENNA.  OFF-CENTER   FED. 

14  MILLIMETERS     LONG, 
E  MILLIMETERS    WIDE, 
SPACED    3    MILLIMETERS     FROM 
REFLECTOR. 

Fig,  13,  Test      antenna— X-Band      '*twO' 
element". 


Use  as  a  Microwave  Mixer 

This  same  type  of  cavity  can  be  used 
from  1  to  10  ghz  as  a  mixer  for  the  front 
end  of  a  superhet  receiver  covering  those 
frequencies. 

This  application  will  only  be  touched  on 
briefly  here  as  the  whole  receiver  is  detailed 
in  another  article  in  73  Magazine ^ 

Fig.  12.  shows  how  to  do  it,  so  you  can 
plan  on  this  use,  and  make  more  than  one,  if 
you  wish  to- 

Looking  at  Fig,  12,,  you  can  see  how 
useful  it  is  to  have  two  thick  sides  on  the 
cavity,  one  for  rf  input  and  one  for  the  local 
oscillator  input. 
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Fig.  14,  Test  antenna— S-Band.  Dinnenslons 
suitable  for  annateur  S-Band  2,400  nnhz 
(onnni-directionaO. 


Conclusion 

That  about  covers  the  details  and  some 
uses.  The  whole  unit  can  be  mounted  on  a 
piece  of  copper-clad,  along  with  a  50  ma 
meter,  the  dial  scale,  and  the  centimeter- 
frequency  chart.  I  broke  down  on  this  one 
and  used  a  "regular"  small  microwave  input 
connector  for  the  rf,  (Instead  of  an  **RCA 
Phono  Jack",)  For  connections  to  other 
unitSj  such  as  oscillators  and  multipliers, 
small  flexible  cable  may  be  used. 

Fig.  10  shows  a  test  antenna  for  X  band, 
not  the  best  in  the  world  but  good  enough 
for  a  starter.  With  a  lens  in  front  it  really 
picks  up  signals.  Fig.  1 1  shows  an  S  band 
antenna  for  the  2,400  mhz  amateur  frequen- 
cies. 

Hope  to  make  arrangements  to  have  this 
imit  (cavity  tuners)  available  for  you. 

,  ,  ,  IV 1  v-  L  L 
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Bud  Michaels  WB2'WYO 
5i0  High  Street 

Victor,  NY  14564 


Examine  any  of  the  new  lines  of  SSB 
transceivers.  Chances  are  they  require  an  ex- 
ternal loud  speaker.  And  on  the  less  expen- 
sive ones,  chances  are  also  in  favor  of  the 
need  for  an  outboard  audio  filter  for  CW 
work.  Add  to  the  list  of  accessories,  head- 
phones, phone  patches  and  tape  recorder, 
and  on  top  of  this  whole  mess,  more  than 
one  rig  in  the  shack!  You  could  have  a  night- 
mare switching  all  this  stuff  around. 

With  just  a  little  organization  and  plan- 
ning, you  can  turn  all  of  this  chaos  into  a 
neat,  efficient  audio  control  system  flexible 
enough  to  fit  just  about  any  station  situat- 
ion. 

This  audio  organizer  lets  you  select  any 
number  of  receivers  or  transceivers,  couple 
your  headphones  in  without  having  to 
fumble  with  the  phone  jack,  switch  your  CW 
filter  in  and  out  as  needed,  plus  providing 
auxiliary  outputs  for  phone  patch  or  tape 
recorder. 

My  organizer  is  built  into  the  same  cab- 
inet which  houses  the  speaker,  but  you  can 
use  any  convenient  box,  as  long  as  it  is 
placed  within  easy  reach  for  operation.  All 
connections  are  made  at  the  back  of  the 
box,  so  the  operating  area  is  kept  free  from 
exposed  wires. 

Selector  switch  SI  is  a  single-pole 
multiple  contact  switch,  the  nuniber  of 
positions  depending  on  the  number  of 
different  rigs  you  want  to  switch  in.  For 
most  stations,  a  four-position  switch  should 
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be  more  than  adequate.  The  remaining 
switches  can  be  either  slide  or  toggle  type. 
Connectors  can  be  phone  jack  or  phono 
type,  either  will  work.  You  can  see  that  this- 
gadget  lends  itself  to  junkbox  raiding  on  a 
grand  scale. 

Use  a  good  grade  loudspeaker,  with  4 
inches  as  a  minimum  size,  A  baffle  made  of 
wood  is  better  than  a  metal  cabinet,  but  if 
you  do  use  a  metal  box,  line  it  with  fiber- 
glass or  audio  damping  material,  or  at  least 
several  layers  of  folded  newspaper.  This 
simple  acoustic  treatment  wiU  make  the 
audio  quality  of  your  speaker  system  sound 
considerably  better. 

If  you  do  intend  to  include  a  CW  filter, 
there  have  been  several  articles  writen  in  the 
past  few  years  on  effective,  simple  to  con- 
struct units.  Some  of  the  more  recent  ones 
are:  "Filter/  Monitor  for  the  CW  Man,"  Feb. 
68  QST  p.47;  "Added  CW  Selectivity  for 
Transceivers,"  Mar.  68  CQ  p.32;  "A  Solid- 
State  Audio  Filter,"  Dec.  68  QST  p35, 
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Converting  a   CB 


Clifford  Klinen,  WB6BIH 
520  Division  Street 

National  City,  California  92050 


Transceiver  to   Six  Meters 


This  article  is  a  report  on  a  recent  project 
that  was  undertaken  to  determine  the  feasi- 
bility of  converting  a  typical  eleven-meter 
citizen's  band  transceiver  to  the  six  meter 
amateur  band.  The  conversion  was  done  on 
a  Knight  C-22  that  was  obtained  in  a  trade 
with  a  local  CB*er*  The  conversion  involved 
considerably  more  effort  than  was  expected, 
and  is  not  recommended  for  the  beginner- 
However,  the  results  were  very  successful, 
and    this    was    a    very    rewarding   project. 

The  CB,  Rig 

The  transceiver  as  it  was  originally,  had  a 
transmitter  with  a  single  tube,  a  6CX8.  The 
triode  section  operated  as  an  overtone  crys- 
tal oscillator,  driving  the  other  section  as  a 
final  straight  through  on  27  mhz.  The  audio 
section  consisted  of  a  1 2  AX7  driving  a  1 2  AQ5 
which  acted  as  both  audio  output  amplifier 
on  receive,  and  as  a  modulator  on  transmit. 
The  receiver  had  two  i/ stages  on  1650  khz, 
both  6HR6's,  The  converter  stage  consisted 
of  a  6EA8.  The  triode  section  served  as  local 
oscillator,  and  could  be  switched  between 
either  tunable  or  crystal  controlled.  The 
other  section  of  the  6EA8  was  the  mixer. 
There  was  no  r/ amplifier  stage  in  the  receiv- 
er. A  squelch  and  noise  lira  iter  were  also 
included-  Power  was  supplied  by  a  self  con- 
tained power  supply  that  could  be  operated 
from  either  1 15  VAC  or  12  vdc. 
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Converting  the  Transmitti 

The  conversion  was  done  in  three  major 
parts,  the  first  of  which  is  the  transmitter 
conversion.  This  was  done  first  because  it 
seemed  easiest-  Just  plug  in  a  six  meter  crys- 
tal after  changing  the  values  in  the  tuned  cir- 
cuits, and  it  ^ould  work.  It  did  work,  but 
this  path  was  eventually  doomed  to  failure. 
Components  and  circuits  that  worked  well  at 
eleven  meters  were  inadequate  for  vhf,  Also» 
overtone  crystals  that  would  have  to  be  used 
are  expensive,  and  often  difficult  to  find.  It 
was  finally  decided  to  go  to  the  configura- 
tion shown  in  Fig.  1.  The  old  reliable  8  mhz 
crystal  oscillator  and  tripler  circuit  was  used 
with  the  triode  section  of  the  tube-  The  other 
section  was  used  as  a  doubler  and  final  amp- 
lifier stage.  When  this  circuit  was  first  con- 
structed with  the  6CX8,  the  drive  to  the  final 
was  inadequate  for  acceptable  modulation, 
and  the  tube  was  changed  to  a  6B ASA.  This 


^ 


001      TO +250 


T«   SWITCH 


TO  WOtX/LATQH 


Fig.  1.   Transmitter  circuit. 
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tube  provided  the  slight  increase  in  drive  that 
was  needed,  and  good  results  were  finally 
obtained. 

AH  the  original  bias  resistors  were  retained, 
and  it  is  assumed  that  they  are  of  proper 
value.  The  tank  coil  was  rewound  with  five 
tturns  of  number  18  wire,  ^h..  in  diameter. 
The  plate  blocking  capacitor  and  the  rf  choke 
as  well  as  the  pi  net  capacitors  were  left  as 
they  were  originally,  and  they  work  well. 
Both  sections  of  the  tube  were  connected  to 
the  B+,  and  the  cathodes  were  grounded  by  a 
relay  to  transmit. 

The  power  input  to  the  final  stage  is  about 
five  watts,  and  the  output  is  about  one  watt. 
This  is  typical  performance  when  a  tube  is 
operated  as  a  multiplier  stage.  More  output 
could  have  been  obtained  if  another  stage 
were  included  in  the  transmitter,  but  the  ef- 
fort required  and  the  lack  of  space  more  than 
offset  the  small  increase  in  output  that  could 
be  obtained. 

On  the  first  tests  with  a  short  length  of 
solder  for  an  antenna,  solid  contact  was  ob- 
tained with  a  mobile  station  about  a  mile 
away-  It  was  decided  that  a  better  antenna 
was  neededj  and  the  rig  was  connected  to  the 
40  meter  dipole.  This  quickly  brought  a  visit 
from  a  neighbor,  with  a  TVI  complaint.  Per- 
haps it  was  just  the  antenna,  but  one  of  the 
characteristics  of  this  type  of  transmitter  is 
its  high  TVI  to  power  input  ratio.  Since  this 
transceiver  was  intended  for  a  mobile  instal- 
lation, TVI  was  not  considered  a  serious  pro- 
blem, but  if  it  is  to  be  used  as  a  fixed  station 
near  television  receivers,  precautions  should 
be  taken  to  prevent  interference. 

The  rf  Amplifier 

The  methods  used  at  27  mhz  are  often  un- 
satisfactory for  vhf  work,  and  to  provide  add- 


ed sensitivity  and  selectivity,  an  rf  amplifier 
must  be  added  to  the  receiver.  An  MPF-102 
was  chosen  because  of  its  low  cost,  simple 
circuit,  and  good  performance.  Power  was 
obtained  from  the  cathode  of  the  12AQ5 
audio  output  tube,  and  about  15  volts  was 
obtained •  The  circuit  of  Fig.  2  was  used.  The 
grounded  gate  configuration  was  used  in  or- 
der to  avoid  the  necessity  of  neutralization. 
The  two  diodes,  Dl  and  D2,  were  placed  in 
the  input  to  protect  the  transistor  if  the  re- 
ceiver is  near  a  strong  50  mhz  rf  field  that 
could  cause  damage.  The  diodes  are  of  the 
high  speed  switching  variety,  and  were  ob- 
tained from  a  friend.  He  argued  that  the 
1N34A  diodes  used  in  the  Handbook  j  are 
inadequate  for  protection  of  transistorized 
receivers* 

In  spite  of  all  these  careful  precautions, 
the  FET  was  soldered  into  the  circuit,  back- 
wards. No  amplification  resulted,  and  the 
error  was  discovered*  No  damage  seems  to 
have  been  done,  however,  because  the  stage 
worked  quite  well  after  this  error  was  dis- 
covered and  corrected. 

The  MPF-102  works  well  with  any  voltage 
between  9  and  1 5  volts,  and  has  shown  no 
tendency  toward  instability.  Considering  its 
small  size,  low  cost,  good  performance  and 
low  power  consumption,  the  MPF*102  was  a 
good  choice  for  this  application. 

The  Converter  Stage 

Here,  in  the  converter,  the  greatest  prob- 
lem was  encountered-  At  first,  the  tunable 
oscillator  was  padded  down  to  about  24  mhz 
so  the  second  harmonic  could  be  used  for 
local  oscillator  injection  to  the  mixer.  This 
worked,  but  resulted  in  very  poor  conversion 
efficiency,  and  is  not  recommended.  This  was 
discovered  when  the  grid  dip  oscillator  was 
left  on  the  table  near  the  receiver. 

The  GDO  sitting  a  foot  away  put  out  a 
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Fig*  2.    RF  amplifier, 
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better  local  oscillator  signal  than  the  one  in 
the  receiver! 

After  a  great  deal  of  experimentation,  the 
circuit  of  Fig*  3  evolved-  The  oscillator  cir- 
cuit is  similar  to  the  Handboolc2  circuit  that 
was  used  with  an  FET.  A  considerable  am- 
ount of  trouble  was  experienced  with  this 
circuit,  and  it  was  finally  discovered  that  the 
long  and  sloppy  leads  used  in  the  CB  rig  were 
inadequate  for  vhf.  After  the  wiring  was 
cleaned  up,  the  oscillator  was  giving  reliable 
service. 

The  bottom  half  of  the  original  oscillator 
coil  was  used.  The  can  which  shields  the  os- 
cillator coil  should  be  removed  to  check  ter- 
minal connections.  This  coil  consists  of  sev- 
en turns  on  a  !4"  diameter  slug  tuned  form- 
Actually,  a  few  more  turns  should  be  added 
because  this  circuit  is  just  barely  on  frequen- 
cy with  the  slug  all  the  way  in  and  all  capa- 
citors at  maximum  capacitance.  The  compon- 
ent values  given  may  not  be  optimum,  but 
will  work  if  careful  attention  is  paid  to  the 
wiring  and  layout.  NPO  disc  ceramic  or  mica 
capacitors  should  be  used  in  the  tuned  circuit 
to  prevent  thermally  caused  frequency  drift. 

The  mixer  half  of  the  6EA8  also  gave  some 
trouble.  At  first,  the  mixer  was  oscillating^ 
and  the  trouble  was  thought  to  be  the  fault 
of  the  rf  amplifier  stage.  The  trouble  was 
traced  to  an  un-by passed  cathode  in  the  mix- 
er, and  some  other  problems  were  discovered. 
The  screen  and  cathode  resistors  were  too 
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Fig.  3.   Converter- 
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high  in  value  to  allow  optimum  mixer  perfor- 
mance,  and  had  to  be  changed  to  the  values 
shown  in  Fig,  3, 

After  these  problems  were  corrected,  the 
front  end  of  the  receiver  was  tuned  up  and 
found  to  be  operating  very  well. 

Switching  Considerations 

The  relay  in  the  transceiver  had  two  doub- 
le throw  contacts  and  one  single  throw  con- 
tact, normally  closed.  One  double  throw 
section  switched  the  B+  for  certain  parts  of 
the  audio  stages,  and  the  other  double  throw 
contacts  ground  the  transmitter  cathodes  on 
transmit,  and  ground  the  speaker  terminal, 
connecting  the  speaker,  during  reception. 
The  third  single  throw  contact  was  used  to 
disconnect  the  receiver  from  the  antenna  dur- 
ing receiving.  The  transmitter  was  originally 
permanently  connected  to  the  antenna- 

This  arrangement  was  considered  unsatis- 
factory, and  the  following  modifications  were 
made.  The  single  Uirow  contact  was  used  to 
control  the  voltage  to  the  FET  rf  amplifier. 
The  double  throw  contacts  that  switched  the 
speaker  and  transmitter  were  used  as  an  an- 
tenna change-over  switch.  Now  the  transmit- 
ter tank  circuit  is  completely  disconnected 
during  transmit.  Interconnections  were  made 
with  Amphenol  21-597  Subminax  75  ohm 
coaxial  cable  that  was  in  the  junk  box,  RG- 
174  could  also  be  used,  and  is  a  little  smaller. 
Another  relay  was  added  to  perform  the  func- 
tion that  was  not  handled  by  the  original  re- 
lay. The  relay  used  was  obtained  from  sur- 
plus, and  was  the  sensitive  type  with  an  8000 
ohm  coil.  A  50  K  ohm  resistor  was  placed  in 
series  with  the  coil,  and  connected  to  the 
250  volt  B+,  The  other  end  of  the  relay  was 
switched  to  ground  by  the  microphone  push 
to  talk  switch  as  was  done  with  the  original 
relay.  The  relay  was  mounted  under  the 
chassis,  and  takes  up  very  little  room.  Also, 
the  power  consumption  is  small. 

Final  Results 

The  results  from  this  project  showed  that 
a  CB  to  six  meter  conversion  is  practical,  but 
more  difficult  than  was  expected.  If  a  CB 
transceiver  is  available j  and  there  is  a  desire 
for  a  compact  six  meter  transceiver  for  mobile 
or  portable  use,  this  is  an  excellent  project. 
The  inherent  qualities  of  the  CB  transceiver 
with  its  squelch  and  noise  limiter  make  it  ex- 


80 


73  MAGAZINE 


NEW 


VHF-UHF  YAGIS 


NEW 

BOOM    &    ELEMENT 

END    CAPS 


NEW 

ADJUSTABLE 

ELEMENTS 


NEW    KW 
REDD  I    MATCH 


Cush  Croft  VHF/UHF  beams  are  famous  for  high 
performance,  ease  of  assembly  ond  matchmg^  plus 
durability.  They  now  feature  52  ohm  kilowatt  match- 
ing, coax  fittings,  streamline  profile,  element  and 
boom  end  caps,  adjustable  6  meter  elements,  cutting 
charts  for  repeater  operation,  horizontal  or  vertical 
polarization. 


A144-11,  2   meter    11    element 

A 144-   7,  2   meter      7   element 

A22011,  l-t/4  meter   11    element 

A430'11,  3/4  meter   11    element 


Coaxial  stacking  kits  are  ovoilable  for  dual  and  quad 
arrays.  See  your  local  distributor  or  write  for  free 
ffterature  today. 


$16.95 

A50    3, 

6  meter 

3 

element 

$18.50 

12.95 

A50-  5. 

6  meter 

5 

element 

29.50 

14,95 

A50-  6. 

6  meter 

6 

element 

39.50 

12.95 

A50.10, 

6  meter 

TO 

element 

59.50 

WORLD'S   LEADING  MANUFACTURER   OF   AMATEUR    VHF/UHF   ANTENNAS 
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cellent  for  mobile  use.  The  transmitter, 
though  low  powered,  is  easy  to  buUd,  has 
good  audio  quality,  and  provides  good  short 
range  communication.  A  comparison  with  a 
similar  commercial  transceiver3  under  mobile 
conditions  showed  similar  performance  on 
transmitting,  and  decidedly  superior  perfor- 
mance receiving.  The  transceiver,  with  its 
small  size  and  built-in  power  supply  is  easy  to 
mount,  even  in  a  compact  car- 

The  complete  conversion  took  four  days 
of  afternoons  and  evenings,  and  cost  less  than 
filve  dollars-  The  more  experienced  builder 
could  probably  do  it  in  a  weekend,  especial- 
ly with  the  help  of  this  article- 
So,  considering  the  successful  results  of 
this  conversion,  the  technician  or  vhf  enthu- 
siast with  a  "useless''  eleven  meter  transceiver 
on  his  hands  should  be  encouraged  to  know 
that  a  successful  conversion  is  possible,  and 

practical.         ^' 

...\\\B6BIH 
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1.  Headquarters  Staff  of  the  American  Radio  Relay 
League,  The  Radio  Amateur's  Handbook,  Ne wing- 
ton.  Conn.  1968, 

2.  The  Radio  Amateur's  Handbook,  page  392. 

3.  The  WRL  "Tech-Ceiver  6'*  TC-6A- 
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Getting  Your  Extra 
Class  License 

Part  XI  -  Oscillators 


STAFF 


Some  50  years  ago,  a  revolution  hit  ama- 
teur radio.  Up  to  that  time,  the  spark  gap  had 
been  king—but  about  the  time  hams  returned 
to  the  air  after  WWI^  a  different  sound 
began  replacing  the  roar  of  King  Spark.  The 
continuous-wave  oscillator  had  become  avail- 
able, and  its  much  narrower  bandwidth 
permitted  dozens  of  operators  to  work  in 
the  space  required  by  a  single  spark  trans- 
mitter. 

It  was  much  the  same  story  as  the  battles 
when  SSB  came  onto  the  scene  one  and  a 
half  wars  later,  but  the  revolution  toppled 
King  Spark  from  his  throne  and  today  the 
spark-gap  transmitter  is  UlegaU  All  amateur 
radio  communication  makes  use  of  the  CW 
oscillator  in  some  fashion,  either  as  a  CW 
source  in  itself,  as  the  source  of  a  carrier  to 
be  modulated,  or  as  the  source  of  a  carrier  to 
be  suppressed  after  sidebands  are  generated 
for  transmission. 

Because  the  CW  oscillator  is  so  fundamen- 
tal to  modern  radio  communications^  the 
FCC  insists  that  would-be  Extra  Class  opera- 
tors have  an  adequate  knowledge  of  oscilla- 
tor operation  and  adjustment.  In  tliis 
month's  instaDment,  we'U  cover  five  of  the 
Extra  Class  study  list  questions  which  deal 
directly  with  oscillators— and  also  quite  a  bit 
about  oscillator  operation  which  doesn't 
appear  directly  in  the  study  list  but  which  is 
essential  to  other  questions  which  do. 

The  specific  study  list  questions  with 
vdiich  we're  dealing  this  time  are  (numbers, 
as  always,  are  those  assigned  by  the  FCC): 

17,  How  does  the  positioning  of  a  pow- 
dered iron  tuning  slug  affect  the 
frequency  of  the  oscillator  it  is 
tuning? 

28.  What  frequency  should  a  crystal 
oscillator  circuit  be  tuned  to  for 
maximum  stability? 

29,  What  determines  the  fundamental 
operating  range  of  a  multivibrator? 


31.  What  factors  determine  the  frequency 
at  which  a  quartz  crystal  will  oscil- 
late? List  some  of  the  advantages  of 
using  crystals  in  amateur  equipment. 
36,  How  can  the  safe  power  input  to  a 
crystal    oscillator    circuit    be    deter- 
mined? 
We'll  follow  our  usual  custom  of  re-phas- 
ing these  five  questions  from  the  study  list 
into  other,  more  general,  questions,  and  then 
examining  our  broader  questions  as  weil  as 
to  any  similar  ones  which  may  appear  on  the 

■r 

actual  examination. 

To    start,    we    must    examine    oscillator 

principles    in    detail.    The    major    question 

involved  in  this  study,  which  will  be  our  first 
broad  query,  is  "What  Keeps  An  Oscillator 

Going?''  Of  course,  we  must  also  determine 

what  gets  it  started  in  the  first  place,  but  the 

important  thing  about  an  oscillator  is  that  it 

does  keep  going,  and  that's  where  the  details 

are  to  be  found. 

With  a  base  of  oscillator  theory  on  which 
to  build,  we  can  then  turn  our  attention  to 
more  specific  oscillator  questions.  Most  of 
the  FCC  questions  deal  with  the  use  of 
crystals  in  oscillators,  so  let's  make  our 
second  question  simply  "Why  Use  Crystals?" 
and  in  the  course  of  getting  some  answers  to 
this  we  should  wrap  up  FCC  question  31 
rather  thoroughly.  Then  we  can  continue  by 
asking  *'What  Limits  The  Use  of  a  Crystal 
Oscillator?"  and  take  care  of  questions  such 
as  numbers  28  and  3L 

Not  aU  oscillators  use  crystals,  nor  do  all 
of  them  even  produce  sine-wave  outputs, 
and  we  need  to  look  at  these  lesser-used 
types  as  well.  To  do  so,  we*ll  ask  "Can  The 
Inductors  Be  Left  Out?",  and  the  answers 
should  take  us  through  not  only  several 
types  of  multivibrators  but  even  some  coil- 
less  sine- wave  oscillator  circuits  for  both  rf 
and  af . 

Most  discussions  of  osciQators  and  oscilla- 
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tor  theory  fall  into  one  of  two  broad 
groupings— either  they  are  overly  simplified 
and  so  fail  to  mention  many  everyday 
problems  to  which  oscillators  are  subject  (in 
efforts  to  avoid  any  math  at  all),  or  they  are 
overly  precise  and  require  a  knowledge  of 
engineering  math  (particularly  the  area  of 
Laplace  transforms,  poles,  and  zeroes)  to  be 
comprehended.  Well  try  to  steer  a  middle 
course.  We  won't  be  able  to  avoid  all  the 
math,  but  we  should  be  able  to  keep  things 
at  least  as  simple  as  Ohm*s  Law.  This  may 
lead  us  into  some  oversimplifications  here 
and  there,  but  if  we  ean't  keep  them  minor 
we'U  try  to  flag  them  out  to  you  so  that  you 
will  know  where  any  potential  trouble  spots 
may  lie.  Fair  enough?  Let's  get  on  with  the 
questions. 

What  Keeps  an  Oscillator  Going?  An 
"oscillator/'  in  its  most  general  sense,  is  a 
circuit  which  produces  from  dc-only  inputs 
an  output  which  contains  an  ac  component* 
The  output  of  the  oscillator  may  be  ac^  or  it 
may  be  pulsating  dc,  but  in  either  case  it 
contains  an  ac  component  which  was  not 
present  in  any  of  the  input  voltages  or 
currents.  The  purpose  of  the  oscillator  is  to 
produce  this  ac  conponent, 

In  most  oscillator  circuits  we  use  in  ham 

radio,  the  ac  output  is  a  sine  wave  or  very 

nearly  one^  but  this  isn't  necessarily  true  of 

all  oscillators. 

The  frequency  of  the  oscillator's  output 

may  be  anything  from  subsonic  (below  10 

hz)  audio  frequencies  to  rf  in  the  EHF  range; 

a  laser,  in  fact,  is  an  oscillator  which  has  an 

output  frequency  in  the  visible  light  region. 

But  the  oscillators  we're  most  interested 
in  right  now  are  those  which  produce  sine- 
wave  rf  output  in  the  region  from  say  250 
khz  up  through  30  mhz;  these  all  work  in 
about  the  same  basic  way.  All  conventional 
oscillators  in  this  applications  area  based 
upon  feedback  principles;  in  the  UHF  region 
especially,  some  non-feedback  oscillators  are 
used. 

Any  feedback  osciQator  can  be  separated 
into  two  main  sections  for  analysis.  When 
this  is  done,  the  differences  between  the 
many  types  of  oscillator  circuits— and  the 
basic  similarities  of  all  of  them— become 
more  evident.  We've  done  so  in  Fig.  1, 

The  two  main  sections  of  any  oscillator, 
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FEEDBACK 
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Fig.  1.  Basic  components  of  any  electronic* 
oscillator  are  shown  here.  AnnpHfier  is  heart 
of  the  circuit,  while  feedback  network  takes 
a  part  of  the  amplifier's  output  back  to 
provide  input  and  thus  permit  oscillation  to 
continue.  If  feedback  factor  trmes  amplifier 
gain  is  equal  to  or  greater  than  1,  circuit  can 
oscillate.  Differences  among  oscitiators 
come  about  by  the  many  different  types  of 
amplifiers  which  can  be  used,  and  the  many 
ways  of  arranging  the  feedback  network. 

as  in  Fig.l  shows,  are  the  amplifier  and  the 
feedback  network.  The  amplifier  part,  in 
itself,  is  usually  a  completely  conventional 
amplifier  for  the  frequency  range  at  which 
the  oscillator  is  to  be  used.  In  fact,  almost 
any  amplifier  can  be  turned  into  an  oscUIa- 
tor  by  providing  a  suitable  feedback  net- 
work— and  this  feedback  network  often  gets 
provided  by  accident,  giving  us  an  unwanted 
self-driving  amplifier.  Such  a  situation  is 
known  as  "spurious  oscillation,"  and  is  often 
the  subject  of  much  grief  *Tarasitics"  are 
another  instance  of  this  same  principle  at 
work- 

We*ll  get  into  undesired  oscillations  and 
what  to  do  about  them  in  a  future  install- 
ment; this  time  around  we*re  sticking  to 
desired  oscillations. 

The  feedback  network  suitable  for  any 
particular  amplifier  circuit  in  order  to  turn  it 
into  an  oscillator  depends  to  a  great  extent 
on  the  ampUfier  circuit  itself.  What  the 
feedback  network  must  do  is  to  feed  back  to 
the  input  of  the  ampUfier  just  enough  of  the 
output  to  provide  adequate  drive,  and  do  so 
in  the  proper  phase. 

Most  conventional  amplifier  circuits 
reverse  the  phase  of  the  signal  between  grid 
and  plate  circuits,  and  a  phase-reversed  signal 
tends  to  cancel  itself  out.  For  such  circuits, 
the  fesedback  network  must  introduce  an- 
other phase  reversal  so  that  the  fed-back 
signal  is  in  the  proper  phase  to  produce  the 
same  output  signal 

In  addition,  most  conventional  amplifier 
circuits  have  some  gain  between  input  and 
output;   the  feedback   network   must   have 
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corresponding  loss,  so  that  just  enough  signal 
is  fed  back  to  keep  things  going.  Too  much 
feedback  will  at  the  minimum  produce 
distortion  of  the  output  signal;  it  may  go  so 
far  as  to  prevent  steady  oscillation. 

An  oscillator  is  usually  intended  to  pro* 
duce  an  output  signal  of  some  single  speci- 
fied frequency.  This  requires  that  some- 
where in  the  oscillator  there  be  a  tuning 
drcuit  to  select  that  frequency  and  reject  all 
others. 

Normally,  this  tuning  circuit  is  made  a 
part  of  the  feedback  network,  because  most 
tuning  circuits  also  automatically  provide 
phase-shifting.  The  phase  reversal  necessary 
in  the  feedback  and  the  frequency  selection 
necessary  to  restrict  output  to  a  single 
frequency  can  thus  be  combined  into  a 
single  set  of  elements. 

At  this  stage,  we  have  established  the 
minimum  requirements  for  an  oscillator— but 
we  haven *t  even  looked  at  our  main  ques- 
tion, "What  keeps  it  going?"  Let's  start  that 
, study  by  assuming  that  it  is,  in  fact,  already 
going  (then  we  can  find  out  how  it  gets 
started  later). 

Just  to  make  things  definite  for  our  first 
example^  let's  select  some  figures  out  of  the 
air.  Let's  assume  that  our  amplifier  has  an 
exact    180    degree    phase   reversal   between 

input  and  output,  and  a  voltage  gain  of  10 
times.  That  is,  one  volt  peak-to-peak  rf  input 
will  produce  10  volts  peak-to-peak  output  in 
reversed  phase. 

We  won*t  specify  the  feedback  network 
right  now*  Instead,  we'll  try  several  different 
sets  of  characteristics  for  the  feedback. 

With  no  feedback  network  in  the  circuit, 
we  have  simply  an  amplifier.  When  the  input 
is  removed  J  the  output  disappears  also. 

Let's  try  a  feedback  network  which  feeds 
back  1/100  of  its  own  input  (which  is  the 
amplifier's  output),  and  leaves  phase  un- 
changed. Now  our  I'Volt  input  will  produce 
10  volts  output,  but  1/100  of  this  10-volt 
output,  or  1/10  volt,  wiU  be  put  back  into 
the  input.  Its  phase  is  reversed  from  the 
original  input,  so  it  cancels  out  1/10  volt  of 
input  "and  leaves  9/10  volt  available  for  the 
amplifier.  This,  in  turn,  cuts  the  output 
down  to  9  volts— and  so  reduces  the  feed- 
back  voltage  to  9/100  of  a  volt.  This  action 
increases  the  available  amplifier  input  volt- 


age from  0.9  volt  to  0.91  volt.  The  round- 
robin  action  finally  settles  down  when  the 
output  becomes  9,1919191919  .  .  ,  volts, 
because  when  1/100  of  this  is  fed  back  the 
input  available  for  the  amplifier  is 
0.9 1 9 191 91 9L..  volts.  The  ampUfier  itself 
still  has  a  gain  of  10,  but  the  effect  of  the 
feedback  network  was  to  reduce  the  effec- 
tive gain  to  9.1919, 

If  we  put  in  a  feedback  network  which 
feeds  back  1/10  of  its  own  input,  in  the 
same  phase,  then  a  1-volt  input  signal  will 
produce  10  volts  out  (originally)  and  1  volt 
in  reverse  phase  from  the  feedback  which 
cancels  out  the  original  input.  Witli  the  input 
gone^  there  is  no  output  to  feed  back.  The 
resulting  round-robin  action  finally  settles 
down  when  amplifier  output  is  5  volts. 
Feedback  then  is  0,5  volts,  which  cancels 
out  half  the  original  input  and  lets  the 
remaining  half  be  amplified  ten  times  to 
produce  the  5-volt  output. 

If  all  of  the  output  is  fed  back  (a 
feedback  factor  of  100%)  without  phase 
change,  the  effective  amplifier  gain  will  be 
reduced  to  something  less  than  K  In  our 
example,  the  gain  will  drop  to  10/11.  A 
1-volt  input  signal  will  then  produce  10/11 
volt  output.  This  will  be  fed  back  to  cancel 
most  of  the  input;  only  1/11  volt  of  input 
will  not  be  cancelled.  The  ampEfier  will 
boost  this  by  ten  times,  providing  the  10/11 
volt  output- 
All  of  these  examples  so  far  left  the  phase 
of  the  feedback  voltage  unchanged,  which 
with  our  specified  ampUfler  meant  that  the 
feedback  voltage  was  out  of  phase  with  the 
input.  Such  feedback  is  known  as  negative 
feedback,  and  is  used  to  improve  amplifier 
action  (as  examined  in  some  detail  in  our 
Advanced  Class  study  course). 

If  we  use  a  different  feedback  network 
and  change  the  phase  of  the  feedback 
voltage  so  that  it  is  IN  phase  with  the 
original  input,  thin^  come  out  differently* 
Feeding  back  1/100  of  the  output  as  we 
did  in  our  first  example,  but  with  phase 
reversal  included  in  the  feedback  network, 
we  find  that  a  1-volt  input  gives  us  a  10-volt 
output,  which  produces  1/10  volt  of  feed- 
back. This  increases  our  effective  input  to 
I A  volts,  giving  us  11  volts  output  and 
increasing  the   feedback  to  0.11    volt.  The 
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effective  input  rises  a  little  more,  to  1,1 1 
volts-,  the  feedback  rises  with  it  to  0.111 
volt.  Each  pass  around  the  feedback  loop 
brings  the  effective  input  voltage  up  just  a 
little  bit  more— but  even  an  infinite  number 
of  passes  can  never  bring  the  output  any 
higher  than  Llllil2  volts,  because  each 
pass  merely  adds  1/10  of  the  previous  input. 
The  effective  gain  of  this  arrangement  levels 
out,  then,  at  1  LI  1 11 1 1 1 1 1 ,....  times. 

Let's  see  what  happens  if  we  bring  the 
feedback  percentage  from  1  up  to  9%.  A 
1-volt  input  gives  us  10  volts  out  the  first 
time,  and  we  feed  back  9/100  of  this  to 
bring  the  input  up  to  an  effective  1.9  volts. 
Output  rises  to  19  volts.  Feedback  rises  to 
K71  volts,  which  adds  to  the  previous  1-volt 
input  to  give  an  effective  input  of  2.71  volts 
and  an  output  of  27,1  volts.  Feedback 
comes  up  to  2.439  volts,  and  output  con- 
sequently climbs  to  34.39  volts. 

It  might  appear  that  output  in  this  case 
would  climb  forever,  but  it  doesn't.  When 
the  output  has  climbed  to  100  volts  exactly, 
the  resulting  feedback  voltage  is  9/100  of 
that  or  9  volts.  Added  to  the  original  I -volt 
input,  this  gives  10  volts  effective  input,  and 
the  amplifier's  original  gain  of  10  boosts  this 
to  the  1 00  volt  output  level. 

What  happens  if  we  make  the  feedback 

percentage  10%  now?  Let's  assume  that  the 

amplifier   was   producing  a    lO-volt  output 

signal  with  no  feedback,  and  we  suddenly 

connect  a   lO-percent  feedback  network  to 

it.   The  feedback  voltage  becomes   1/10  of 

10,  or  1  volt.  If  the  l-volt  input  signal  is  still 

* 

present,  this  will  give  us  2  volts  effective 
input  and  a  20-volt  output.  The  next  pass 
around  the  feedback  loop  will  have  2  volts 
feedback  and  1  of  input  for  3  volts  in  and  30 
volts  out;  the  next  after  that  will  bring  us  up 
to  40  volts  out,  and  so  forth.  The  rise  in 
output  will  never  stop  because  of  running 
out  of  feedback;  the  only  limit  is  that 
imposed  by  the  available  power-supply  volt- 
age swings.  And  if  we  remove  the  l-volt 
input  signal  at  any  time  after  the  feedback 
loop  is  connected  J  what  happens?  If  we're 
getting  20  volts  out  then  instead  of  rising  to 
30  volts  next  time  around  the  loop  the 
output  would  remain  steady  at  20  volts, 
because  the  2  volts  fed  back  would  provide  a 
2-voIt  input  signal 
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If  we  had  been  getting  the  10  volts  out 
when  the  input  signal  was  removed,  then  we 
would  hold  steady  at  1 0  volts  output, 
because  1  volt  would  be  fed  back  and  this 
would  keep  output  constant. 

In  fact,  no  matter  what  output  we  were 
getting  when  the  input  signal  disappeared, 
we  would  hold  steady  at  that  level,  because 
the  feedback  factor  is  just  right  to  give  the 
amplifier  an  artificial  input  signal  developed 
from  its  own  output  signal.  We  now  have  an 

oscillator. 

Notice  that  this  happened  with  a  feedback 

factor  of  10%  and  an  ampUfier  gain  of  10 
times.  Had  the  amphfier  gain  been  100,  a 
feedback  factor  of  1%  would  have  been 
enough  to  do  the  job.  What  is  required  is 
enough  feedback  so  that  the  feedback  frac- 
tion times  the  amplifier  gain  is  equal  to  K  If 
the  signal  fed  back  is  in  phase  with  the  input 
signal,  and  feedback  fraction  times  gain 
equals  1 ,  the  circuit  will  oscillate. 

In  practice,  of  course,  the  gain  of  the 
amplifier  may  vary  as  tubes  or  transistors 
age,  resistors  change  value,  and  power  supply 
voltages  change  with  load.  Any  time  the 
product  of  feedback  fraction  times  gain 
drops  below  1 ,  the  oscillator  cannot  keep 
going.  However,  the  product  can  be  greater 
than  1 ,  and  most  oscillator  designs  make  it 
slightly  greater  just  to  give  a  safety  factor. 

If  the  feedback  is  greater  than  the  mini- 
mum required  for  oscillation,  output  will 
not  be  steady  at  some  accidental  level 
Instead,  it  will  climb  to  the  point  at  which 
available  power-supply  voltage  or  some  other 
factor  limits  it,  and  level  off  there.  For  this 
reason,  the  amplifier  portions  of  most  rf 
oscillators  operate  in  Class  C^  with  current 
flowing  only  during  parts  of  the  cycle* 

This  fact,  in  itself,  introduces  some  new 
problems  into  the  action  of  keeping  the 
oscillator  going.  When  the  amplifier  works 
only  a  part  of  the  time,  as  is  always  true  in 
Class  C  operation,  then  something  must 
provide  a  '^flywheel"  effect  to  carry  the 
circuit  through  those  portions  of  the  cycle  in 
which  the  amplifier  is  effectively  'Mead." 
The  same  resonant  circuit  used  for  tuning 
the  oscillator  usually  provides  the  "fly- 
wheeF"  by  storing  energy  in  its  fields  and 
releasing  it  a  fraction  of  a  cycle  later 

The    resonant   circuit   is  not   necessary, 


though,  so  long  as  some  energy  storage 
capability  is  included.  The  multivibrator,  for 
instance,  stores  its  '^flywheel"  energy  in  the 
coupling  capacitors.  A  crystal  oscillator  uses 
the  crystal  itself  for  energy  storage,  by 
converting  electrical  energy  into  mechanical 
energy  and  back  again.  We'll  get  into  these  a 
little  later,  however.  To  keep  things  rela- 
tively simple  at  this  stage,  Iet*s  concentrate 
on  the  types  of  oscillators  which  store  their 
energy  in  resonant  circuits. 

In  previous  installments  of  this  study 
course  we  have  examined  the  idea  of  ''Q," 
the  **quality  factor"  of  any  energy-storage 
element,  at  some  length.  Since  an  oscillator 
operating  in  the  Class  C  condition  requires 
some  type  of  energy  storage  within  its 
circuit  in  order  to  keep  going,  we  might 
guess  that  the  Q  of  that  energy  storage  (in 
the  present  case,  of  the  oscillator's  resonant 
circuit)  is  of  some  interest  to  us.  And  that 
quess  would  be  correct. 

One  of  the  ways  in  which  Q  is  defined  is 
as  the  ratio  of  energy  stored  per  cycle  to 
energy  dissipated  per  cycle.  This  definition 
tells  us  that  a  circuit  with  a  Q  of  1  must 
dissipate  all  the  energy  it  stores;  such  a  low 
Q  is  usually  avoided,  and  that's  why.  A 
storage  device  which  dissipates  everything 
you  attempt  to  store  in  it  doesn't  do  much 
towards  keeping  the  energy  around  for 
future  use. 

Any  energy  taken  out  of  the  resonant 
circuit  for  any  reason  is  lost  so  far  as  the 
circuit  is  concerned,  and  in  the  definition  of 
Q  just  quoted,  the  energy  deliberately  taken 
out  is  included  in  the  energy  "dissipated." 
Thus  the  Q  of  a  working  circuit  is  affected 
by  the  degree  to  which  the  circuit  is  loaded; 
the  heavier  the  loading  the  more  energy  is 
taken  out  per  cycle,  and  the  lower  will  be 
the  Q. 

The  resonant  circuit  of  an  oscillator  must 
have  reasonable  high  Q  in  order  for  the 
oscillator  to  operate;  this  requirement  comes 
directly  from  the  fact  that  the  resonant 
circuit  is  storing  the  energy  to  provide  a 
flywheel  effect,  and  the  circuit  Q  serves  the 
same  purpose  as  does  the  high  mass  of  a 
mechanical  flywheel. 

If  circuit  Q  is  too  low,  the  circuit  may  fail 
to  oscillate  despite  all  connections  being 
correct;  this  is  frequently  a  rather  perplexing 
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problem  to  a  homebrew  artist  who  has 
modified  a  ''borrowed"  design  to  operate  at 
some  new  frequency  range,  and  tuned  the 
circuit  to  resonance  by  using  a  dipper 
without  considering  the  Q  which  may  be 
required  to  keep  things  going. 

Q  may  be  increased  in  either  of  two  ways. 
The  circuit  may  be  less  heavily  loaded,  so 
that  less  power  is  taken  out^  or  the  capaci- 
tance of  the  circuit  may  be  increased  (and  its 
inductance  decreased  to  match,  to  maintain 
the  proper  frequency).  Increasing  the  capaci- 
tance is  preferable, 

Should  this  fail  to  solve  the  problem ^  it 
may  be  that  the  circuit  is  simply  not 
providing  enough  drive  to  its  amplifier  por- 
tion. In  this  case,  the  remedy  is  to  increase 
drive  by  increasing  the  amount  of  feedback. 
The  technique  for  increasing  feedback  will 
vary  with  the  particular  circuit;  in  general, 
the  idea  is  to  couple  more  of  the  output 
back  to  the  input. 

In  many  cases,  both  remedies  are  applied 
simultaneously.  Increasing  the  feedback  of- 
ten permits  a  decrease  in  loading  of  the 
resonant  circuit  (achieved  by  reducing 
coupling  between  tlie  resonant  circuit  and 
the  amplifier  inputs  as  by  using  smaller 
coupling  capacitors),  which  increases  the 
effective  working  Q, 

One  of  the  most  frequent  causes  for 
oscillators  turning  balky  is  the  effort  to 
obtain  maximum  output  power.  An  oscil- 
lator, whether  crystal  or  variable,  is  intended 
only  to  establish  frequency.  Once  the  fre- 
quency is  established,  its  power  level  can  be 
amplified  as  much  as  you  like  by  ordinary 
amplifiers.  If  oscillators  are  not  expected  to 
furnish  power,  they  usually  behave  beauti- 
fully. 

Before  we  move  on  to  take  a  look  at 
crystals,  let's  see  what  starts  an  oscillator. 

Remember,  so  far  we  have  assumed  that 
it  was  already  going,  and  have  looked  only  at 
the  mechanisms  which  keep  it  going  once 
started.  However,  it's  obvious  that  any  pract- 
ical oscillator  does  not  run  all  the  time. 
When  power  is  turned  on,  it  has  to  start. 
How  does  this  happen? 

We  make  it  happen ,  by  using  grid-leak 
bias  rather  than  fixed  bias  on  the  oscillator- 
This  assures  us  that  when  we  turn  the  power 
on,  the  amplifier  portion  of  the  oscillator 
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will  (at  least  in  the  first  few  instants)  be 
operating  without  bias>  and  so  will  be  able  to 
amplify  signals. 

When  we  turn  on  the  power,  this  act  in 
itself  puts  a  pulsed  signal  into  the  power 
lines  to  the  amplifier  stage  as  the  power 
supply  voltage  comes  up  from  zero  to  its 
operating  value.  This  signal  pulse  causes  the 
resonant  circuit  to  "ring,"  Even  without  the 
pulse  caused  by  power  turnon,  an  amplifier 
always  has  some  random  noise  in  it,  and  this 
too  is  amplifier.  Any  noise  pulses  which 
happen  to  be  near  the  frequency  to^which 
the  resonant  circuit  is  tuned  will  also  cause 
ringing,  so  that  we  can  always  count  on  at 
least  a  little  bit  of  action  in  the  resonant 
circuit. 

As  the  amplifier  stage  warms  up  and 
comes  to  life,  any  ringing  in  the  resonant 
circuit  provides  it  a  small  amount  of  input, 
and  this  input  is  amplified.  Since  (for  safety) 
we  included  a  little  more  feedback  than  was 
absolutely  necessary,  the  fed-back  portion  of 
this  amplified  input  is  larger  than  was  the 
original  input  level.  It  continues  to  buUd  up 
in  this  manner,  until  the  amplifier  begins  to 
draw  grid  current.  At  this  point,  the  grid 
current  establishes  a  bias  voltage  across  the 
grid  leak  and  sets  up  the  operating  bias 
voltage.  Amplification  continues,  but  the 
osciUator  is  running  now.  When  the  signal  is 
limited  by  the  available  supply  power^  full 
Class  C  operation  of  the  ampUfier  part  of  the 
circuit  is  going  on. 

While  all  this  is  happening,  the  frequency 
of  the  signal  changes.  Once  stable  operating 
conditions  are  reached,  the  frequency  settles 
down.  The  change  in  frequency  during  the 
start  and  stop  portions  of  the  oscillator*s 
operation  cannot  be  avoided;  some  of  it 
comes  from  actual  physical  changes  in  cir- 
cuit elements  such  as  expansion  due  to 
heating  from  the  rf  current  flowing,  and 
some  is  more  exotic  in  origin -it  comes  from 
the  change  in  phase  of  signal  through  the 
amplifier  as  operating  voltages  are  changed. 

Even  those  most  stable  of  practical  oscil- 
lators, the  crystal  circuits,  are  not  immune 
to  these  changes.  But  crystal  oscillators  are, 
in  themselves,  the  subject  of  a  different 
question.  Let's  move  on  to  that  one. 

Why  Use  Crystals?  The  vast  majority  of 
amateur   transmitters,    and    an    appreciable 


fraction  of  the  receivers  as  well  these  days, 
make  use  of  at  least  one  crystal-controlled 
oscillator  in  some  stage.  Our  question  now  is 
simple— why? 

Most  of  us  probably  know,  of  course, 
that  the  crystal  controlled  oscillator  is  nor- 
mally much  more  stable  than  a  variable 
widely  used  whenever  accurate  and  stable 
control  of  frequency  is  desired.  But  why 
should  this  be  so? 

To  begin  our  look  at  the  reasons  why, 
let's  back  way^  way  off  for  a  moment  and 
observe  that  virtually  everything  we  do  with 
electronics  depends  to  a  pretty  large  degree 
on  geometrical  relationships  among  physical 
objects.  A  vacuum  tube,  for  instance,  gets  its 
amplification  because  of  the  ratio  in  spacing 
and  in  area  of  the  grid  structure  and  the 
plate.  A  capacitor-s  capability  to  store  en- 
ergy is  determined  by  the  area  of  its  plates 
and  the  spacing  between  them,  as  well  as  by 
the  **dielectric  constant"  of  the  insulating 
material  (which  is,  itself,  determined  by  the 
molecular  geometry  of  the  material).  An 
inductor's  inductance  is  determined  by  dia- 
meter, spacing,  and  number  of  turns,  all  of 
which  are  physical  quantities.  The  list  goes 
on,  and  includes  almost  all  of  our  compo- 
nents. 

What's  more,  when  we  make  use  of  the 
electronic  results  of  these  physical  relation- 
ships, many  relatively  small  physical  changes 
introduce  large  changes  in  the  results.  The 
movement  of  a  metal  diaphragm  changes  the 
resistance  of  carbon  grains  enough  to  make 
the  carbon  microphone  practical,  but  this 
movement  is  so  slight  that  you  can't  see  it 
with  the  naked  eye. 

The  crystal  oscillator  gets  its  frequency 
stability  primarily  from  the  fact  that  it  uses 
physical  resonance  rather  than  electrical 
resonance.  This  elimmates  one  whole  level  of 
relationships  from  physical  to  electrical  and 
back  again. 

The  material  most  often  used  for  fre- 
quency-controlling crystals  is  quartz.  Cry- 
stalline quartz  shares  with  many  other  sub- 
stances an  interesting  property    known   as 

"piezoelectricity,"  which  means  that  it  is 
capable  of  producing  electricity  in  response 
to  physical  pressure,  and  conversely  of 
changing  its  shape  under  the  influence  of 
electrical    pressure;    of   all   the  piezoelectric 
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substances,  quartz  crystals  are  the  most 
durable  and  because  of  this  have  come  into 
wide  use. 

When  an  alternating  voltage  is  applied 
across  the  proper  faces  of  a  quartz  crystal, 
the  crystal  will  vibrate.  The  frequency  at 
which  the  vibration  occurs  depends  only 
upon  the  dimensions  of  the  crystal  If  the 
applied  ac  voltage  happens  to  be  at  a 
frequency  at  which  the  crystal  is  mechani- 
cally resonant,  though,  the  exchange  of 
energy  between  the  electrical  and  mechani- 
cal stages  (and  back  again)  is  extremely 
efficient  and  very  little  energy  is  dissipated 
within  the  crystal. 

This  small  energy  dissipation  means  that 
the  Q  factor  of  a  crystal  (we'll  quit  pointing 
out  that  we  really  mean  "quartz  crystal" 
every  time  from  here  on)  is  high.  Astro- 
nomical might  be  a  better  word.  Typical  Q 
figures  for  crystals  range  from  10,000  to 
100,000;  a  good  LC  resonant  circuit  might 
reach  a  Q  of  500  with  extreme  care  in  design 
and  generous  amounts  of  luck. 

The  natural  form  of  crystalline  quartz  is  a 
six-sided  prism,  looking  something  like  Fig, 
2.  If  we  slice  it  straight  through  the  middle 
and  look  at  it  end -on,  we  will  find  a 
hexagonal  shape  like  Fig.  3.  If  we  then  join 
the  midpoints  of  each  pair  of  opposite  flat 
sides  with  lines  (YI,  Y2,  and  Y3  in  Fig.  3) 
and  the  vertices  at  which  the  sides  meet  with 
other  lines  (XI,  X2;  and  X3),  we  can 
estabhsh  three  pairs  of  axes  (axises,  if  you 
prefer);  a  third  axis  is  provided  by  the 
crystal's  center  line  where  all  the  other  axes 
meet,  and  it  is  called  the  "Z  axis/*  These  X, 
Yj  and  Z  axes  are  established  to  guide  the 
cutting  of  the  *'mother  crystal"  into  blanks 
having  the  desired  electrical  properties.  If  a 
blank  is  cut  so  that  it  is  perpendicular  to  the 
X-axis,  it  is  known  as  an  "X-cuf*  crystal, 
and  similarly  a  Y-cut  blank  is  one  perpen- 
dicular to  any  one  of  the  three  Y  axes.  At 
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Ffg.  2.  Ideal  quartz  crystal  is  srx-sfded  prism* 
Most  natural  crystals  are  imperfect,  with 
chipped  or  broken  edges  or  ends,  Hlustra- 
tJon  shows  an  ideal  crystaf,  Z-axrs  of  the 
crystal  is  the  line  through  the  center  of  the 
crystal,  the  long  way;  in  this  one  It  would 
pass  through  the  point  at  each  end. 
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X3  Y2  X2 

Fig.  3.  Slicing  the  ideal  quartz  crystal  of  Fig. 
2  across  would  give  this  hexagonal  cross- 
section.  Z-ax)s  now  is  vertical  to  the  illustra- 
tion, protruding  straight  up  from  center  of 
section.  The  six  lines  joining  side  midpoints 
(Y1,  Y2,  and  Y3)  and  side  corners  ( XI,  X2, 
and  X3)  show  the  X  and  Y  axes  of  the 
crystal.  All  the  X  axes  are  alike,  and  all  the 
Y  axes  are  alike,  but  blanks  cut  with  X-axis 
orientation  differ  greatly  from  those  cut 
across  the  Y-axis.  Most  crystal  blanks  are 
cut  at  an  angle  to  all  three  axes  to  obtain 
the  desired  characteristics.  Fig.  4  lists  the 
"standard"  cuts  by  common  name  and 
military  designation. 

least  1 1  "standard"  cuts  exist,  and  today 
neither  the  plain  X-cut,  Y-cut,  nor  Z-cut  is 
considered  standard.  Fig.  4  hsts  the  i  1  cuts 
designated  as  "standard"  for  military  usej 
the  differences  between  them  are  all  caused 
by  the  different  angle  made  between  the 
plane  of  the  crystal  blank  and  the  major  axes 
of  the  original  natural  crystal. 

As  listed  in  Fig.  4,  tlie  crystal  can  vibrate 
in  any  of  five  modes  depending  upon  its  cut. 
Actually,  a  surprising  number  of  crystals  cut 
to  vibrate  in  one  mode  will  vibrate  in  not 
only  the  design  mode  but  several  others,  and 
many  will  vibrate  at  a  number  of  different 
frequencies.  This  fact  is  used  in  the  design  of 
"overtone"  crystal  oscillators,  which  are 
designed  to  operate  at  some  vibration  mode 


COMMON 
DESIGNATION 


VIBRATION 
MODE 


AT  CUT 

BTCUT 

CTCUT 

DTCUT 

+50  X  CUT 

-I8OXCUT 

GTCUT 

+50  X  CUT 

DUPLEX 

MTCUT 

NT  CUT 


THICKNESS  SHEAR 
THICKNESS  SHEAR 
FACE  SHEAR 
FACE  SHEAR 
EXTENSIONAL 
EXTENSIONAL 
EXTENSIONAL 
L-W  FLEXURE 
L-T  FLEXURE 
EXTENSIONAL 
L-W  FLEXURE 


MILITARY 
DESIGNATION 

A  ELEMENT 
B ELEMENT 
C ELEMENT 
D ELEMENT 
E  ELEMENT 
F ELEMENT 
G  ELEMENT 
H  ELEMENT 
J  ELEMENT 
M  ELEMENT 
N  ELEMENT 


Fig.  4,  Designations  of  various  types  of 
crystal  cuts.  Military  designation  is  the  type 
number  placed  on  crystal  elements  for 
milttary  use.  Vibration  modes  are  shown  in 
Fig.  5. 
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other  than  the  lowest-frequency  mode  inhere 
ent  in  the  crystars  dimensions. 

While  the  crystal's  dimensions  determine 
its  operating  frequency,  it's  not  always  the 
**thickness"  dimension  which  turns  out  to  be 
criticaL  Only  the  types  which  operate  in  the 
thickness-shear  mode  (Fig.  5  shows  the  five 
vibration  modes)  are  controlled  primarily  by 
thickness.  The  other  cuts  are  influenced 
more  heavily  by  the  width  or  length  of  the 
crystal. 
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Fig,  5.  Quartz  crystals  have  several  different 
"modes"  of  vibratron,  and  the  same  crystal 
may  be  capable  of  vibrating  in  any  of  several 
modes  (although  manufacturers  attempt  to 
prevent  this  by  grinding  the  crystal  blank  in 
such  a  way  as  to  favor  one  mode  to  the 
exclusion  of  any  others).  In  these  drawings, 
the  solid-line  view  shows  the  crystars  shape 
at  rest,  and  the  dotted  lines  indicate  the 
shape  at  one  extreme  of  vibration  in  the 
applicable  mode.  While  most  discussions  of 
crystals  action  tend  to  leave  the  impression 
that  vibration  is  in  flexure  mode,  most 
common  crystals  actually  use  either  thick- 
ness or  face  shear  mode. 

However,  alteration  of  any  dimension  will 
change  the  resonant  frequency  to  some 
degree.  So,  also,  will  changing  the  mass  of 
the  crystal;  this  can  be  achieved  by 
*'loading**  the  crystal  surface  with  pencil 
lead  or  by  rubbing  solder  into  the  surface. 
Plated  crystals  are  adjusted  to  frequency  by 
controlling  the  thickness  (and  so  the  massj 
of  the  plated -on  electrodes* 

Once  the  basic  vibration  frequencies  of  a 
blank  are  established  by  grinding  or  etching  to 
final  dimensions,  and  proper  precautions 
against  excitation  of  the  unwanted  modes 
are  built  in  so  that  only  one  of  the  several 
possible  frequencies  is  used,  the  crystal  is 
ready  for  use  in  an  oscillator,  There^  it 
replaces   the   resonant  circuit   as  both  the 
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frequency-determining  element  and  the 
energy -storage  device.  Most  variable  or  LC 
oscillator  circuits  have  their  crystal  counter- 
parts, which  we  wiil  examine  later. 

At  the  moment,  though,  we're  still 
looking  at  the  reasons  for  the  extreme 
frequency  stability  of  the  crystal.  Its  astro- 
nomical Q  is  the  primary  reason,  and  the  rela- 
tive freedom  from  effects  of  the  surrounding 
environment  is  a  strong  supporting  cause. 

The  crystal,  however,  is  not  a  primary 
frequency  standard.  Ft  can  lose  its  stability, 
especially  if  mistreated.  The  more  its  motion 
during  a  cycle,  the  less  stable  it  is.  The 
greater  the  ac  current  through  the  crystal, 
the  greater  will  be  the  motion.  The  higher 
the  feedback  fraction,  the  more  current  can 
flow.  Thus  excessive  feedback  can  produce 
frequency  instability.  It  can  also  do  other 
things  we'll  look  at  during  our  next 
question- 
Since  the  crystal  operates  with  mechani- 
cal resonance  and  physical  vibration,  but 
converts  the  physical  vibration  into  electrical 
signals,  it  acts  just  as  if  it  were  an  exception- 
ally high  quality  resonant  circuit.  Fig,  6 
shows  the  schematic  of  the  equivalent  circuit 
of  a  crystal;  the  values  are  those  typical  for  a 
7  mhE  AT-cut  fundamental  crystal  approxi- 
mately 1/10  inch  thick  and  3/8  inch  square, 
which  includes  a  Q  of  approximately 
25,000, 
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Fig.  6.  Equivalent  circuit  of  a  typical  7  inhz 
quartz  crystal  1/10  fnch  thick  and  3/8  inch 
square.  All  quartz  crystals  show  the  same 
efdctrical  characteristics^  but  the  values 
given  here  apply  only  to  the  particular 
crystal  element  for  which  they  were  calcul- 
ated. Mote  extremely  large  equivalent  In- 
ductance and  small  series  capacitance;  large 
shunt  capacitance  helps  account  for  stabil- 
ity, since  several  picofarads  additional  stray 
capacitance  will  have  relatively  little  effect- 
Q  of  circuit  equals  inductive  reactance 
divided  by  series  resistance,  or  in  this  case 
342000/13  which  works  out  to  a  little  more 
than  26,000. 
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What  Limits  The  Use  of  a  Crystal  Oscil- 
later?  The  extreme  utility  of  the  crystal 
oscillator  is  proven  by  its  wide  use.  SSB 
transmitters  use  them  to  provide  the  original 
carriers,  vhf  transmitters  employ  them  for 
frequency  control,  many  mobile  rigs  are 
rockbound,  and  not  a  few  receivers  make  use 
of  crystal-controlled  front  ends  together 
with  variable  intermediate-frequency  tuning 
to  obtain  top  performance.  But  the  crystal 
oscillator  does  have  limitations;  what  are 
they? 

Foremost  of  the  hmitations  is  the  rela- 
tively low  power  capability  of  a  crystal 
oscillator.  So  long  as  the  oscillator  is  used 
only  to  establish  frequency,  and  power 
generation  is  left  to  other  parts  of  the 
equipment,  this  causes  no  problems.  But 
when  the  maximum  of  power  is  required 
from  the  minimum  of  stages,  the  power 
limitation  may  rear  its  many-fanged  jaws. 

This  limitation  stems  directly  from  the 
inherent  fragility  of  any  crystal.  Just  as 
Caruso  was  able  to  shatter  a  wine-glass  by 
singing  a  sustained  note  at  the  glasses  reso- 
nant frequency,  so  will  the  quartz  crystal 
shatter  if  driven  hard  enough  at  its  own 
resonant  frei^uency.  The  excessive  drive 
causes  the  crystal  to  bend  farther  than  its 
strength  will  permit,  and  the  result  is  a 
fractured  frequency-controller. 

Long  before  actual  destruction  of  the 
crystal  occurs,  though,  the  stability  of  the 
oscillator  will  disappear.  An  overdriven 
crystal  heats  internally,  and  the  heat  causes 
the  dimensions  to  change.  Although  the 
change  is  microscopic,  it's  enough  to  move 
the  frequency  several  dozen  cycles  per  mega- 
cycle, 

A  crystal  which  has  been  abused  in  this 
manner  may  not  return  to  its  original  fre- 
quency for  several  hours  or  even  several  days 
after  the  drive  has  been  reduced,  either. 
Occasionally,  the  change  in  frequency  is 
permanent. 

The  preventive,  of  course,  is  to  keep 
crystal  current  as  low  as  possible  while 
assuring  active  oscillation.  Crystal  current  is 
controlled  by  feedback;  the  less  feedback, 
the  lower  the  crystal  current.  For  maximum 
stability,  feedback  should  be  just  great 
enough  to  assure  that  the  oscillator  starts 
every  time.  In  the  grid-plate  circuit,  feed- 


back is  controlled  by  capacitor  CI.  In  other 
circuits,  it  may  be  necessary  to  modify  other 
circuit  constants  such  as  plate  voltage  to 
control  feedback. 

Crystal  current  may  be  measured  by 
connecting  a  low-current  pilot  bulb,  such  as 
a  60  ma  2-volt  bulb,  in  series  with  the 
crystal.  Most  crystals,  except  for  fragile 
high-frequency  fundamental  blanks,  can 
withstand  60  ma  for  short  periods  of  time, 
and  so  the  bulb  serves  double  duty  as  both 
current  indicator  and  fuse.  The  objective 
should  be  to  keep  the  bulb  as  dim  as  possible 
while  maintaining  reliable  starting  character- 
istics on  the  oscillator. 

Most  crystal  oscillator  circuits  in  use 
today  are  of  the  electron-coupled  variety, 
making  use  of  a  pentode  tube  in  which  the 
screen  grid  serves  as  the  virtual  plate  of  a 
triode  tube  in  the  oscillator  circuit.  This 
permits  the  actual  output  to  be  taken  from 
the  pentode  plate  circuit  with  minimum 
loading  of  the  oscillator  itself,  and  also 
permits  the  plate  circuit  to  be  tuned  to  the 
crystal  frequency  with  the  least  possible 
effect  upon  the  oscillator's  action. 

If  electron  coupling  is  not  used,  tuning 
the  plate  circuit  to  the  exact  frequency  of 
the  crystal  may  prevent  oscillation,  by  shift- 
ing phase  of  the  feedback  current  far  enough 
away  from  180^  so  that  the  feedback 
fraction  times  gain,  at  the  frequency  where 
180*^  phase  shift  is  present,  is  less  than  K  In 
such  cases  the  plate  circuit  must  be  turned 
slightly  off-frequency  for  reliable,  stable 
operation.  Most  often,  the  plate  circuit 
should  be  tuned  to  a  frequency  above  that 
of  the  crystal.  Feedback  voltage  (and  crystal 
current)  in  such  a  case  will  vary  with  plate 
tuning,  and  the  adjustment  should  be  made 
to  a  point  which  provides  the  minimum 
amount  of  crystal  current  necessary  to  pro- 
vide reliable  starting.  This  will  provide  maxi- 
mum frequency  stability. 

Can  The  Inductors  Be  Left  Out?  All  of 
the  oscillators  weVe  examined  so  far  in  this 
installment  make  use  of  a  resonant  circuit 
(either  LC  or  the  physical  equivalent,  a 
crystal)  for  frequency  control  and  energy 
storage.  However,  the  resonant  circuit  is  not 
absolutely  necessary. 

The  most  popular  type  of  high- 
performance  audio  oscillator,  for  example, 
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Fig.  7.  Equivalence  between  non-crystal 
Clapp  oscillator  circuit  (A)  and  Pierce 
crystal  osciifator  circuit  (C)  is  shown  here. 
By  substituting  the  crystal's  equivalent  cir- 
cuit from  Fig,  6,  as  at  S,  we  find  that  two 
circuits  are  almost  identical.  Grid-cathode 
capacitance  of  tube  serves  as  feedback  capa- 
citor C2,  white  plate-cathode  capacitance 
provides  equivalent  of  C3.  C4  is  not  neces- 
sary in  either  circuit,  CrystaTs  shunt  capaci- 
tance merely  bypasses  the  resonant  circuit 
slfghtly.  Crystal's  series  resistance  is  also 
present  in  coil  at  A,  although  it  is  not 
shown,  since  any  coil  has  at  least  some 
resistance  present. 

As  shown  in  Fig.  7,  we  can  replace  the 
resonant  circuit  in  a  Clapp  LC  oscillator 
(Fig,  7 A)  with  a  crystal,  and  we  have  the 
Pierce  circuit  (Fig*  7C).  Similarly,  we  can 
develop  the  grid-piate  crystal  circuit  (Fig. 
8A)  from  the  Colpitis  (Fig.  SB). 


Fig.  8,  Similarities  between  grid-plate  crystal 
oscillator  circuit  (A)  and  Colpitts  vfo  circuit 
(B)  are  even  more  evident  than  are  those 
shown  in  Fig.  7,  Crystal  in  this  case  sub- 
stitutes drrectly  for  resonant  circuit,  wFth  no 
need  for  a  dc  blocking  capacitor  (C3  in  6). 
Values  shown  in  A  are  typical;  similar  values 
may  be  used  in  circuit  at  B  but  care  must  be 
taken  to  assure  that  resonant  circuit  Q  is 
great  enough  to  permit  oscillation. 
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In  both  the  Pierce  and  the  grid -plate 
crystal  oscillator  circuits,  the  crystal  serves 
as  a  parallel  resonant  circuit.  However,  as 
may  be  seen  from  Fig,  6,  every  crystal  has 
both  a  series  resonance  and  a  parallel  reso- 
nance near  its  fundamental  frequency,  and 
some  oscillator  circuits  are  designed  to  make 
use  of  the  series  resonance  although  most  of 
the  popular  circuits  use  the  parallel-resonant 
mode. 

In  a  series-resonance  crystal  oscillator 
circuit,  the  crystal  is  connected  as  a  series 
element  in  the  feedback  circuit.  Most  such 
circuits  require  more  components  than  paral- 
lel-resonant oscillators,  as  well  as  requiring 
tuning  of  additional  circuits  (since  the  series 
resonance  does  not  lend  itself  to  providing 
the  necessary  energy-storage  capability).  Fig, 
9  shows  the  Butler  overtone  oscillator  cir- 
cuit, which  is  one  of  the  most  popular 
series-resonance  oscillators.  This  circuit  uses 
either  the  fundamental,  third,  fifth,  seventh, 
or  ninth  overtone  of  the  crystal,  depending 
upon  the  tuning  of  the  parallel-resonant 
circuits  in  the  plate  circuits.  Using  a  crystal 
ground  especially  for  7th-overtone  operation 
in  this  circuit,  it  is  possible  to  produce  direct 
output  at  144  mliz  without  frequency  multi- 
pliers. 
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Ftg.  9.  6utler  overtone  oscillator  circuit 
makes  use  of  crystal's  serfes  resonance  in 
feedback  path.  In  consequence,  additional 
resonant  circuit  is  needed  for  energy  stor- 
age. Stage  at  left  acts  as  grounded-grid 
amplifier,  with  its  output  coupled  to 
cathode-foHower  stage  at  right.  Crystal  in 
signal  path  from  cathode-follower  output  to 
grounded-grid  input  filters  out  any  signals 
except  those  which  excite  series- re  son  ant 
vibration  capacitance  of  crystal  and  holder 
to  parallel  resonance  and  thus  remove  it 
from  the  effective  circuit.  Cathode  follower 
stage  serves  extra  duty  as  frequency  doubler 
or  tripler  to  provide  output  at  up  to  21 
times  crystal's  fundamental  frequency  (7th 
overtone,  tripled). 


contains  no  resonant  circuits.  Instead,  as  Fig. 
10  sliows,  it  makes  use  of  two  feedback 
networks  rather  than  just  one.  One  of  these 
feedback  networks  provides  the  positive 
feedback  necessary  to  sustain  oscillator 
action.  The  other  network  is  frequency 
sensitive,  and  is  connected  so  as  to  produce 
negative  feedback. 


posmvE 

FEEDBACK 


FREOUENCV- SENSITIVE 
NECATIVE  FEEDBACK 


Fig.  10.  Inductors  aren't  always  necessary. 
Paired  feedback  networks  as  shown  here 
may  be  used  instead.  If  the  negative  feed- 
back network  Is  frequency  sensitive  so  that 
feedback  is  reduced  at  one  specific  fre- 
quency, then  circuit  can  oscillate  only  at 
that  frequency.  At  any  other  frequency, 
negative  feedback  will  cancel  out  the  posi- 
tive feedback   and  circuit  can  onty  amplify. 

Because  of  the  frequency  sensitivity  of 
the  second  network^  the  amount  of  negative 
feedback  present  depends  upon  the  fre- 
quency of  the  signaL  At  almost  all  fre- 
quencies except  the  one  at  which  oscillation 
is  desired,  there's  enough  negative  feedback 
to  cancel  out  the  positive  feedback  from  the 
first  network,  and  the  circuit  is  just  a 
complicated  amplifier* 

At  the  desired  operating  frequency, 
though,  the  negative  feedback  is  less.  Some 
of  the  positive  feedback  remains;  when  the 
circuit  is  properly  adjusted,  the  positive 
feedback  left  after  the  partial  cancellation  is 
stiU  enough  to  sustain  oscillation.  The  result 
is  that  the  circuit  is  capable  of  oscillating  at 
one  and  only  one  frequency;  and  any  har- 
monics which  might  be  produced  in  the 
process  are  reduced  by  the  negative  feed- 
back- 

OsciUators  based  on  this  principle  are 
capable  of  providing  sine  waves  in  the  audio 
range  with  less  than  0.1%  total  distortion. 
Since  no  inductors  are  present ^  the  fre- 
quency range  over  which  such  a  circuit  can 
be  tuned  is  much  greater  (typically  lO-to-l, 
compared  with  a  3-to-l  figure  for  the  normal 
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L-C  tuned  circuit  oscillator).  Circuits  which 
are  based  on  this  principle  include  the  Wein 
bridge  oscillator,  the  Twin-T  oscillator,  and 
the  Bridged-T  oscillator.  Unfortunately, 
while  the  principle  remains  valid  at  radio 
frequencies,  the  feedback  is  much  more 
difficult  to  control  properly  at  high  fre- 
quencies and  so  these  oscillators  have  a 
typical  upper-frequency  limit  of  about  200 
khz. 

Not  all  oscillators  produce  sine  waves, 
and  most  oscillators  which  produce  non-sine 
waveforms  axe  based  on  principles  other 
than  the  resonant  circuit.  One  of  the  most 
basic  types  of  non-sine-wave  oscillators  is  the 
multivibrator. 

Whole  volumes  have  been  writen  on  the 
subject  of  multivibrators,  and  most  dis- 
cussions of  them  are  sprinkled  with  detailed 
design  equations  which  make  the  subject 
appear  to  be  difficult  to  understand.  Under- 
neath it  aU,  though,  the  multivibrator  fol- 
lows the  basic  principle  of  any  oscillator  as 
diagrammed  in  Fig.  1.  It  contains  both 
amplifier  and  feedback  sections.  The  prob- 
lems emerge  because  of  the  difficulty  in 
separating  the  two  sections  when  a  multi- 
vibrator schematic  is  examined. 

The  first  problem  appears  when  an  at- 
tempt is  made  to  isolate  the  **amplifier"  part 
of  the  circuit.  All  multivibrators  include  not 
just  one,  but  two  amplifier  stages.  These 
stages  may  or  may  not  be  mirror  images  of 
each  other,  but  they  are  connected  so  tliat 
each  gets  its  input  from  the  output  of  the 
other.  So  far  as  any  signal  within  the  circuit 
is  concerned,  the  path  of  its  flow  is  a  closed 
ring. 

We  can  give  a  ring  a  half-twist  and  turn  it 
into  a  figure-8  pattern,  and  the  various  types 
of  multivibrator  circuits  begin  to  show  their 
similarities  and  differences  if  we  draw  their 
block  diagrams  in  such  a  manner.  Fig,  II 
shows  such  block  diagrams  for  the  three 
major  classes  of  multivibrators. 

In  each  of  these,  the  "amplifier"  stages 
shown  as  triangles  are  considered  to  be  dc 
amplifiers,  with  1  80^  phase  inversion  from 
input  to  output.  The  three  classes  are  dis- 
tinguished by  the  manner  in  which  the  ring 
is  closed.  We  can  close  the  ring  through 
coupling  capacitors  at  both  output-to-inpul 
connection  points,  as  shown  in  Fig.  11  A;  we 
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Fig*  11,  Possibly  the  most  widely  used  cir- 
cuit in  electronics  today  (although  not  so 
generally  encountered  in  radio)  is  the  multi- 
vibrator. Three  types  exist:  astable  (A), 
monostable  (B),  and  Bistable  (C).  Only 
major  differences  between  types  are  in  the 
manner  of  coupling  stages*  Astable  has  ac 
coupling  only,  monostable  has  one  ac  and 
one  dc  coupling,  and  bistable  has  only  do 
coupling.  Only  the  astable  is  a  true  oscilla- 
tor, but  the  bfstsble  ?s  the  backbone  of  the 
computer  industry  and  the  monostable  finds 
wide  use  as  a  timer.  See  text  for  details. 

can  use  one  dc  connection  and  one  capacitor 
as  shown  at  B;  or  we  can  make  both 
connections  solid  so  that  the  dc  path 
through  the  circuit  is  complete.  These  dif- 
ferent connections  give  us  three  different 
types  of  circuit  action. 

In  Fig*  1 1  A,  for  instance,  let's  begin  our 
examination  with  the  assumption  that  the 
voltage  at  the  input  to  amplifier  lA  is  at  its 
lowest  level.  Since  the  amph'fier  has  180^ 
inversion^  the  output  will  be  at  its  highest 
level-  If  a  change  has  occurred  in  this  level 
recently,  only  the  change  will  pass  through 
the  coupling  capacitor.  On  emerging  from 
the  capacitor  as  the  input  signal  to  amplifier 
2A^  this  rise  in  signal  level  causes  the  output 
of  amplifier  2 A  to  fall. 

The  fall  is  similarly  coupled  through  the 
capacitor  to  the  input  of  amplifier  lA  to 
drive  the  level  still  lower.  Eventually  the 
limitations  imposed  by  available  power  sup- 
ply voltage  will  cause  the  output  of  lA  to 
stop  climbing  regardless  of  action  at  the 
input.  No  more  changes  can  occur  and 
everything  levels  off.  However  the  capacitor 
coupling  lA's  output  to  2A's  input  is  con- 
nected to  high  voltage  on  one  side  and  to 
ground  on  the  olher,  and  so  is  charged. 
When  circuit  action  levels  off,  the  capacitor 
begins  to  discharge. 

After  a  time  delay  determined  by  the  size 
of  the  capacitor  (which  establishes  how  long 
it  takes  to  discharge),  the  voltage  at  the 
input  of  ampUfier  2A  (which  had  been  rising 


until  things  levelled  outj  begins  to  fall  as 
capacitor  discharge  continues. 

This  fall  in  voltage  at  2A's  input  appears 
as  a  rise  at  the  output,  and  the  rise  in  the 
outptlt  is  coupled  through  the  other  capa- 
citor to  lA's  input.  There  it  becomes  an 
input  signal  for  lA,  and  causes  the  output 
level  at  point  Xa  to  begin  falling. 

When  the  level  at  Xa  begins  to  faU,  the 
drop  is  coupled  through  the  capacitor  back 
to  2A's  input.  This  accelerates  the  fall  of  the 
voltage  level  at  2A's  input  and  drives  the 
entire  circuit  to  a  levelling-off  point  exactly 
opposite  to  its  previous  condition,  with  2A^s 
output  high  and  1  A's  output  low. 

As  soon  as  voltage  change  in  the  circuit 
reaches  its  limit  in  this  direction,  things 
reverse  once  again  and  the  level  at  the  input 
of  lA  begins  to  falL  This  brings  us  back  to 
the  point  at  which  we  started  examinhig  the 
circuit.  We  have  gone  through  one  complete 
cycle  of  multivibrator  action.  It  will  con- 
tinue so  long  as  power  is  supplied  to  the 
circuit. 

Since  both  of  the  couplings  in  the  ring  are 
capacitive  or  ac  couplings,  the  cirucit  can 
never  reach  a  "stable"  condition  but  must 
continue  vibrating  from  one  state  to  the 
other.  This  circuit  is  called  an  *'astable" 
multivibrator.  Other  names  include  '■free- 
running'"  and,  unfortunately,  merely  "multi- 
vibrator" or  "multi/'  This  is  the  only  class 
of  multi  circuit  which  is  capable  of  oscil- 
lating on  its  own— but  the  other  two  classes 
of  multi  circuits  are  of  equal  if  not  greater 
importance. 

If  we  replace  one  of  the  capacitive  ac 
connections  with  a  solid  dc  connection  as 
shown  in  Fig,  MB,  for  instance^  we  get  a 
circuit  which  does  have  a  stable  state  and  so 
will  not  oscillate  on  its  own. 

For  instance,  as  drawn  here,  the  stable 
state  provides  a  low-voltage  level  at  point 
Xb.  The  input  to  amplifier  2B  is  low,  which 
makes  its  output  high,  and  this  high-level 
output  from  2B  is  connected  directly  to  the 
input  of  IB.  In  turn,  the  output  of  IB  is 
low.  With  voltage  low  on  both  sides  of  the 
capacitor,  it  is  not  charged.  The  circuit  sits 

idle,  doing  nothing. 

* 

But  if  we  momentarily  insert  a  high-level 
input  signal  into  amplifier  2B,  this  will  drive 
2B's  output  down  to  a  lower  level  and  since 
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lB*s  input  follows  right  with  it  the  signal 
level  at  Xb  wiU  begin  to  rise.  The  rise  is 
coupled  through  the  capacitor  to  2B's  input, 
causing  2B's  output  to  fall  even  more.  The 
momentary  trigger  input  can  be  removed  as 
soon  as  the  internal  signal  gets  all  the  way 
around  the  loop»  because  the  feedback  will 
take  its  place  and  drive  the  output  of  2B  as 
low  as  it  can  get-  While  tliis  is  happening,  the 
output  of  IB  at  point  Xb  rises. 

Once  2B*s  output  gets  as  low  as  possible 
it  cannot  change  any  more,  and  levels  off.  At 
this  instantj  Xb  is  at  its  highest  level.  Since 
the  trigger  signal  is  no  longer  present,  there*s 
a  voltage  difference  across  the  capacitor,  and 
discharge  begins.  As  the  capacitor  discharges, 
the  voltage  at  2B's  input  falls.  This  causes 
2B's  output  level  to  rise,  which  in  turn  drives 
Xb  back  down  to  a  lower  voltage. 

Just  as  in  the  astable  circuit,  the  action 
around  the  ring  is  cumulative  and  the  voltage 
at  Xb  is  rapidly  driven  as  low  as  it  can  get. 
When  it  gets  there,  the  output  of  amplifier 
2 B  is  at  its  highest  possible  level. 

But  unlike  the  astable  circuit,  when  2B's 
output  goes  to  its  high  point  the  input  to  IB 
is  also  high  and  slays  high.  There's  no  ac 
coupling  there  to  force  it  to  fall  back  down. 
And  when  Xb  gets  back  to  its  low  point  to 
cause  this,  there*s  no  voltage  across  the 
coupling  capacitor,  so  everything  is  stable 
once  again. 

The  result  is  that  the  momentary  trigger 
input  produces  a  single  pulse  at  Xb,  Since 
the  duration  of  this  pulse  is  determined 
almost  entirely  by  the  time  it  takes  to 
discharge  the  coupling  capacitor,  the  pulse's 
characteristics  will  be  the  same  no  matter 
how  short  the  trigger  input  was. 

This  circuit,  then,  produces  a  single  stand- 
ardized output  pulse  for  every  input  pulse  it 
receives-  The  duration  of  the  output  pulse 
can  be  adjusted  by  choice  of  capacitor  size 
and  time  constant.  Such  circuits  are  widely 
used  to  provide  fixed  time  delays  in  the 
microsecond  to  multisecond  range. 

Because  the  circuit  has  one  unstable  state 
and  one  stable  condition,  it  is  known  as  a 
^'monostable  multivibrator;'*  other  names 
include  "one-shot''  or  "single  shot;" 

If  we  replace  both  ac  couphngs  with  dc 
connections,  as  in  Fig.  I IC,  we  get  a  similar 
circuit  but  both  states  are  stable.  The  signal 
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at  Xc  may  be  high,  or  it  may  be  low. 
Whatever  its  condition,  the  level  at  2Cs 
output  will  be  the  opposite  level,  and  things 
will  remain  unchanged  until  something  is 
done  from  outside  the  circuit  to  change 
them.  Then  they  will  remain  stable  in  the 

new  state,  until  something  else  is  done  to 
change  them  back. 

For  example,  let's  assume  that  Xc  is  at  its 
high  level-  This  holds  2Cs  output  low 
because  of  the  direct  coupling,  and  2C's 
output  being  low  keeps  Xc  high. 

If  we  can  momentarily  ground  point  Xc, 
or  drive  it  down  with  a  brief  negative-going 
pulse,  this  will  make  2C's  input  low  and  the 
output  of  2C  will  go  up.  When  2Cs  output 
goes  up,  point  Xc  comes  to  its  low  level  and 
stays  there. 

Nothing  else  happens  in  the  circuit,  until 
we  hit  Xc  with  a  positive-going  pulse  from 
outside.  This  increase  in  level  at  2Cs  input 
drives  the  output  of  2C  down,  and  starts  Xc 
moving  up.  The  rise  at  Xc,  coupled  back 
through  2C's  input,  drives  2C's  output  still 
lower,  and  the  cumulative  action  switches 
the  circuit  back  to  its  original  stage. 

This  "bistable"  multivibrator  circuit  ap- 
pears to  be  far  removed  from  an  oscillator, 
but  as  Fig,  11  shows,  the  only  difference  is  a 
couple  of  capacitors.  The  circuit  provides  a 
**memory"  since  its  two  states  may  be  used 
to  "remember"  some  previous  condition. 
Under  its  more  popular  name  of  '*flip-flop" 
it*s  the  backbone  of  the  computer  industry. 

Now  that  we've  gone  through  the  basic 
multivibrator  action  and  watched  it  perform 
in  all  of  the  three  classes  of  multi  circuits, 
we  ought  to  take  a  little  closer  look  at  the 
points  which  establish  the  timing  of  the 
astable  and  monostable  varieties. 

As  we  have  seen,  the  timing  depends 
critically  upon  the  charge  and  discharge  of 
the  coupling  capacitors  in  the  circuit.  They 
are,  in  fact,  frequently  called  **timing  capa- 
citors." 

The  fundamental  operating  range  of  a 
multi  is  determined  entirely  by  the  timing  in 
the  coupling  circuits-but  this  timing  is  itself 
influenced  by  many  factors. 

The  capacitance  itself  is  the  primary 
factor,  but  the  time  constant  is  just  as  much 
affected  by  the  circuit  resistance  as  by  the 
capacitance.    Most    usually,    capacitance    is 


used  to  select  a  major  timing  range,  and  the 
resistance  is  then  adjusted  to  provide  a 
fine-tuning  of  the  time  constant. 

Timing  is  also  affected  by  the  operating 
voltages  supplied  to  the  circuit.  The  higher 
the  voltage,  the  smaller  the  portion  of  the 
discharge  curve  which  will  be  used. 

While  the  multivibrator's  fundamental 
timing  is  established  by  the  time  constants 
of  its  coupling  networks,  the  actual  opera- 
ting frequency  for  a  multi  can  be  changed 
over  a  relatively  wide  range  without  adjust- 
ing time  constants.  This  is  done  by  synchro- 
nizing the  multi  to  some  other  signal 

Because  the  action  in  all  multis  depends 
upon  a  trigger  signal  (in  the  astable  circuit, 
the  trigger  signal  is  provided  internally  by 
capacitor  discharge;  the  monostable  requires 
one  external  trigger  but  provides  its  own 
second  trigger  internally;  the  bistable  re- 
quires that  both  triggers  be  external),  a 
switch  from  one  state  to  the  other  can  be 
made  to  occur  "early''  by  injecting*  an 
external  trigger  near  the  end  of  the  multi's 
'"^  normal"  cycle.  This  external  trigger 
touches  off  the  switchover  without  waiting 
for  capacitor  discharge  to  provide  an  internal 
trigger. 

If  the  trigger-signal  level  is  properly 
chosen,  it  will  affect  the  circuit  only  near 
the  end  of  the  normal  cycle.  This  means  that 
the  trigger  signal  may  be  applied  at  a 
frequency  as  much  as  10  times  that  of  the 
multi,  and  the  first  9  triggers  during  each 
multi  cycle  will  be  ineffective  while  the  10th 
one  triggers  off  a  new  switchover.  The  multi 
then  becomes  a  frequency  divider;  this  is  one 
of  its  most  frequent  applications  in  ham 
radio. 

For  instance,  triggers  may  be  developed 
from  the  output  of  a  100-khz  crystal  oscil- 
lator and  applied  to  a  10  khz  multi.  The 
multivibrator  will  then  be  locked  in  fre- 
quency to  the  crystal.  More  triggers  can  be 
developed  from  the  10  khz  multi  output, 
and  applied  to  another  1  khz  multi.  The 
process  can  be  continued  as  long  as  we  like. 
All  the  intermediate  signals  we  get  wOl  be  of 
the  same  frequency  accuracy  and  stability  as 
our  original  100  khz  signal. 

Normally,  only  one  division  occurs,  be- 
cause marker  signals  at  10  khz  intervals  are 
usually  adequate  for  amateur  measurement 
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needs— but  this  is  a  matter  of  choice,  not  a 
situation  dictated  by  limitations  of  the  basic 
idea. 

The  monostable  may  be  synchronized  in 
the  same  fashion ^  because  most  practical 
monostable  circuits  ignore  any  triggers 
which  arrive  during  the  unstable  period  (the 
circuit  of  Fig,  11  will  not  necessarily  do  so, 
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is  accurate;  with  an  astable  divider,  failure  of 
the  100  khz  signal  would  give  you  no 
indication  of  failure— but  the  multi*s  output 
signal  might  be  almost  any  frequency,  rather 
than  10  khz- 
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Topographical  Maps 


for 


Radio  Amateur 


t<' 


Charles  Klawitter  W9VZR 
4627  N.  Bartlett  Avenue 
Milwaukee  WI  53211 


For  those  of  you  who  are  not  familiaf 
with  this  fine  addition  to  the  resources  of 
the  radio  amateur,  allow  me  to  formally 
introduce  you,  **A  topographic  map  is  a 
graphic  representation  of  selected  man  made 
and  natural  features  of  a  part  of  the  earth's 
surface  plotted  to  a  definite  scale.  The 
distinguisliing  characteristic  of  a  topo- 
graphic map  is  the  portrayal  of  the  shape 
and  elevation  of  the  terrain."^ 

'Topographic  maps  record  in  conven- 
ient, readable  form  the  physical  character- 
istics of  the  terrain  as  determined  by 
precise  engineering  surveys  and  measure- 
ments. They  show  the  location  and  shape 
of  the  mountains,  valleys,  and  plains;  the 
network  of  streams  and  rivers,  and  the 
principal  works  of  man/' 

These  maps  have  many  uses  such  as 
planning  airports,  highways,  pipelines^  trans- 
mission lines,  and  other  construction. 
They  are  an  old  friend  to  the  outdoors- 
man  who  may  have  discovered  their 
advantages  in  such  activities  as  hunting, 
fisliing,  or  camping. 

Why     then,    do     I    feel    they    are    of 

importance  to  the  amateur  radio  operator? 

Let  me  mention  a  few  of  the   uses  that  I 
have  experienced  in  the  last  several  years . 

These  maps  do  an  excellent  job  of  showing 

elevation  and  terrain.  Tliis  would  obviously 

suggest  a  simple  method  of  finding  a  high 

spot  for  field  day,  a  relay  point  for  vhf  and 

uhf   equip mentj    a    nice    place    to   build   a 

home   and  an  antenna  farm,   and  a   good 

place  to  take  the  family  for  a  ride  and  a 

picnic  and    possibly   do  a   little   hamming. 

They  are  very  helpful  in  transmitter  hunts, 


i  D)Vci^^Wat«i  tank 


dfki's  Lrfg 


V 


'  H  A  L  L  E  C  KT 


-i   .0  "^f 


r-.  ', 


';•% 


pt 


"i  31 

•A 


/ 


'^-^.  r^ 


A   . 


3^^ 


%.  \ 


Br\ ,  rA 


rP 


^ 


,  BM  90 


\ 


A 


'■:* 
■% 


K 


K 


T 


Cypress  .•%        '    I 
Grove*';  ^  SM  29/. 


MarsbaU 


Fig,  1.  Contour  tines  at  80'  intervals. 

both  for  the  hunter  and  the  hunted.  In 
emergencies,  topograpliic  maps  can  help 
your  organization  place  its  equipment 
quickly  and  in  the  most  efficient  location. 
These  maps  may  help  you  to  obtain  a 
realistic  idea  of  the  capabilities  of  your  uhf 
or  vhf  station  or  possible  performance  of 
your  hf  station  on  groundwave,  I  will 
discuss  these  applications  more  thoroughly 
later  in  the  article* 

As  with  any  tool,  it  is  no  more  effective 
than  your  abiHty  to  use  it.  1  will  attempt 
to  provide  you  with  a  short  course  in  the 
reading  of  topographic  maps.  In  addition, 
you  may  want  to  send  for  the  free  booklet, 
"Topograpliic  Maps,"  from  the  Map  Infor- 
mation Office,  U,  S,  Geological  Survey, 
Washington,  DC  20242, 

I    will    relate    to   you   those    map   skills 
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which  will  apply  to  an  amateur's  use  of 
these  maps. 

Symbols  are  the  graphic  language  of 
maps.  Symbols  for  water  features  are 
generally  printed  in  blue;  man-made  objects 
are  shown  in  black  and  green  is  used  to 
indicate  wooded  areas  as  opposed  to 
clearings.  Red  is  used  to  ernphasize  impor- 
tant roads,  show  built  up  urban  areas,  and 
pubUc  land  subdivision  lines.  Symbols 
which  show  the  shape  and  elevation  of  land 
surfaces  are  printed  in  brown.  Some 
symbols  of  special  concern  to  the  amateur 
radio  operator  may  be  power  transmission 
lines,  boundries^  swamps  and  roads. 

The  symbols  which  are  of  primary 
Importance  to  the  radio  amateur  are  the 
brown  contour  lines  which  indicate  eleva- 
tion and  are  in  turn  an  interpretation  of 
the  terrain.  To  understand  the  contour 
symbol,  think  of  it  as  an  imaginary  hne  on 
the  ground  which  takes  any  shape  neces- 
sary to  maintain  a  constant  elevation  above 
sea  level.  See  Fig,  1.  Remember,  these 
maps  are  made  from  aerial  photos,  and  you 
are  always  looking  from  directly  above  the 
terrain,  but  in  real  life  you  have  a  vertical 
or  worm's  eye  view  of  the  terrain.  It  may 
take  you  a  whHe  to  get  used  to  looking  at 
these  maps  from  a  new  perspective.  The 
shoreline  shown  on  the  map  illustration  is  a 
contour  hne  representing  zero  elevation  or 
sea  level  If  the  sea  were  to  rise  and  cover 
the  land,  the  shoreline  would  trace  out 
each  of  the  contour  lines  shown  on  the 
map.  It  is  just  like  when  you  sit  m  the 
bathtub,  the  water  rises  at  an  even  rate. 
When  you  get  out,  the  rings  you  leave 
behind  are  Hke  the  contour  lines  on  the 
map.  Try  this  next  time  when  you  are 
playing  with  your  rubber  duck  and  your 
battleship.  Since  the  vertical  difference  in 
height  between  contour  lines  is  80  feet,  the 
shoreline  would  coincide  with  a  new 
contour  line  for  each  80  feet  that  the  sea 
rose. 

For   easier   reading,  index   contour  lines 

I 

are  added  ususally  every  fourth  or  fifth 
contour  hne.  They  are  accented  by  making 
the  lines  heavier.  This  will  depend  upon  the 
contour  interval.  The  contour  interval  is 
the  number  of  '  feet  that  the  elevation 
changes    between   concentric  contour  hnes. 


In  Fig,  1,  it  is  80  feet.  This  inforniation 
can  be  found  in  the  map  margin.  This  will 
also  tell  you  about  the  general  elevation  of 
an  area  represented  by  the  map  you  are 
studying-  For  instance,  if  the  contour 
interval  is  5  or  10  feet,  there  is  usually 
little  elevation  change,  and  it  is  a  relatively 
flat  area;  if  the  contour  interval  is  50  to 
100  feet,  the  map  will  represent  an  area  of 
great  elevation  changes ^  mountains,  ridges, 
valleys,  etc.  Figures  in  brown  along  contour 
lines  give  the  elevations  of  the  lines  above 
sea  level.  The  elevation  at  any  point  on  the 
map  can  be  read  directly  or  interpolated. 
Therefore  J  point  A  in  Fig.  1  is  80  feet 
above  sea  level. 

Another  simple  method  of  further  inter- 
preting elevation  changes  on  topographic 
maps  is  illustrated  in  Fig.  2,  Circle  A 
indicates  an  area  where  the  contour  lines 
are  very  close  together;  this  shows  that  the 
elevation  changes  quickly  as  it  would  on  a 
steep  ridge,  valley  or  canyon.  Circle  B 
indicates  an  area  where  the  contour  lines 
have  greater  spacing;  this  shows  that  the 
elevation  changes  slowly  as  it  would  for  a 
gently  sloping  hill.  This  information  in 
conjunction  with  contour  interval  should 
make  it  possible  for  you  to  interpret 
terrain,  primarily  elevation  change. 

Also  of  aid  in  understanding  and  using 
these  maps  are  the  margins.  The  map 
margin  is  the  space  outside  the  projection 
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Fig.  2,  Contour  lines  closer  together  indicate 
steeply  sloping  ground. 
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lines  of  the  maps.  This  space  contains  such 
useful  information  as  the  scale,  contour 
interval,  area  covered  by  the  map,  and  the 
date  that  it  was  last  revised. 

Now  let  us  consider  specific  amateur 
radio  uses  for  our  new  found  companion. 
When  considering  field  day  or  that  family 
picnic,  access  to  many  areas  can  be 
determined  quickly  and  accurately.  Topo- 
graphic maps  far  exceed  road  maps  in 
detail  and  accuracy.  Since  they  are  at  a 
larger  scale,  they  often  indicate  roads  or 
trails  considered  unimportant  by  makers  of 
road  maps.  Rural  areas  are  divided  into 
townships  which  makes  it  easier  to  locate 
the  owner  of  a  prime  transmitting  and 
receiving  area.  Generally  if  you  have 
information  concerning  townships  and 
range  lin^,  you  can  locate  an  owner  by 
checking  with  the  register  of  deeds,  sur- 
veyor, or  assessor  of  the  township  or 
county  seat.  Later  you  may  even  decide 
that  you  would  like  to  purchase  a 
particular  piece  of  real  estate  because  of  its 
radio  potential;  DXCC,  here  we  come! 

For  those  people  engaged  in  transmitter 
hunts,  the  afore  mentioned  ideas  will  also 
apply.  If  you  are  the  hunted  and  are  trying 
to  place  the  hidden  transmitter  intelligently 
and  slyly,  consider  placing  it  at  the  base  of 
a  steep  ridge;*  at  vhf  frequencies  you  will 
obtain  some  weird  effects.  You  might  also 
consider  a  placement  which  would  cause 
several  reflections  of  the  signal.  This  will 
really  drive  them  nuts.  The  map  will  give 
you  a  panoramic  view  of  area  considered 
"fair  game'^  for  hiding  the  transmitter  and 
v^ill  probably  stir  many  ideas  as  you 
consider    the    overall    picture    presented   to 


you. 

Have  you  or  your  organization  ever 
considered  placing  a  vhf  or  uhf  relay 
station?  It  is  an  efficient  and  reliable 
method  of  conducting  communications 
over  a  short  route.  By  checking  the 
topographic  maps,  you  may  find  that  there 
are  already  some  commercial  installations 
in  your  area.  Often  they  can  be  prevailed 
upon  to  allow  you  use  of  towers,  buildings, 
and  electrical  connections  as  a  public 
service •  If  not,  you  may  be  able  to  find  an 
accessible  location  for  the  relay  equipment. 
There  may  even  be  a  fellow  ham  who 
already  owns  or  lives  at  a  location  which  is 
suitable. 

How  could  you  go  about  assessing  your 
present  location  as  a  vhf  or  uhf  site? 
Obviously,  elevation  is  very  important. 
How  your  location *s  elevation  compared 
with  your  surroundings  will  ^eatly  deter- 
mine your  ability  to  communicate.  Here  is 
one  method  which  you  could  use  to 
determine  whether  you  could  consistently 
communicate  with  another  site  several 
miles  away.  Fig,  3  will  illustrate  what  I 
mean.  Suppose  your  location  is  point  X 
and  your  friend's  location  is  point  Y.  Draw 
a  straight  line  between  them.  Follow  this 
line  carefully  and  check  the  elevation  of 
the  contour  lines  in  between  the  two 
points.  This  wiU  tell  you  what  problems 
your  signal  wiU  run  into  as  it  travels  from 
point  X  to  point  Y,  Depending  upon 
distance  between  points,  you  may  have  to 
consider  the  curvature  of  earth,  the  type 
and  height  of  antennas;  you  should  be  able 
to  make  some  reliable  prediction  about 
your  ability  to  communicate.  This  same 
procedure  may  be  used  for  several  different 
points  at  varied  distances.  You  will  soon 
have  a  pattern  of  communications.  Now 
you  should  be  able  to  pick  out  which 
stations  you  can  work  directly  and  which 
stations  you  may  have  to  reach  by  relay. 
This  method  could  also  be  very  helpful  to 
a  group  running  a  net.  It  should  be  possible 
to  pinpoint  that  site  which  would  be  best 
suited  as  net  control.  This  could  save  a 
great  deal  of  time  and  cause  a  lot  less  net 
members  to  become  discouraged  because 
they  have  trouble  communicating  with  the 
net    control    and    receiving    important    net 
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bulletins.  Many  of  these  same  techniques 
can  also  be  applied  to  hf  groundwave 
capabilities. 

All  of  the  ideas  I  have  already  men- 
tioned can  be  used  to  attack  the  most 
important  problem;  quick  and  efficient 
emergency  communications.  You  should 
have  previously  prepared  a  map  of  the  area 
you  or  your  organization  may  have  to  serve 
in  an  emergency.  Important  point-to-point 
communication  lanes  should  be  marked  and 
tested  by  on-the-air  trials.  Alternate  routes 
should  be  available.  Other  important  thin^ 
which  could  be  keyed  to  this  map  would 
be  the  locations  for  emergency  power, 
hospitals  and  first  aid  stations,  alternate 
routes  for  transportation,  etc.  These  maps 
are  inexpensive  enough  so  that  each 
member  of  an  organization  could  have  one 
in  his  car  and/or  home.  They  could  make 
the   difference   between  lives   lost   or  lives 

saved. 

Now  that  I  have  convinced  you  that  you 
really  need  some  topographic  maps  to  be 
an  effective  amateur  radio  operator,  I  will 
give  you  the  necessary  information  to 
obtain  them.  Indexes  showing  published 
topographic    maps    in    each    state^    Puerto 

Rico,  and  the  Virgin  Islands  are  available 
free  on  request  to  the  U.  S.  Geological 
Survey,  Washington  DC  20242,  or  Federal 
Center,  Denver  CO  80225,  The  index  of 
your  state   will  show   you   how  to  obtain 
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maps  of  your  specific  location.  These 
indexes  also  contain  lists  of  special  maps, 
addresses  of  local  map  dealers  and  federal 
map  distribution  centers.  An  order  blank 
and  detailed  instructions  for  ordering  maps 
are  supplied  with  each  index.  To  give  you 
some  idea  of  how  inexpensive  these  maps 
are,  one  of  your  location  which  averages  18 
inches  by  36  inches  in  size,  costs  thirty 
cents  when  ordered  individually.  That  also 
includes  postage.  There  are  discounts  when 
larger  numbers  of  maps  are  ordered.  I  think 
you  will  have  to  admit,  it's  a  very  good 
deal 

-  .  .  W9VZR 

Notes 

1-  Topographic  Maps,  Geological  Survey, 
2.  op.  cit. 
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The  line  from  point  X  to  point  Y  traces  the  signal  path.    Note  possible  sources  of  interference. 
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Fascinating  Fundamentals  II: 

Magnetism, 
The  Mysterious  Lodestone 


It  was  a  balmy  spring  day  in  the  year  435 
B.C.  A  sturdy  ship  made  its  way  slowly 
across  the  water.  The  captain  stopped  pacing 
the  deck  and  looked  sleepOy  out  at  the 
towering  mountains  on  the  nearby  island. 
Suddenly  there  was  an  ominous  creak. 
Something  flicked  by  the  captain's  ear^ 
drawing  a  Httle  blood  as  it  went.  Puzzled,  he 
looked  around.  He  opened  his  mouth  in 
astonishment   at  the  sight  of  tliree  shields 

saiUng   through  the  air  toward  the  distant 

« 

island,  A  warning  shout  from  behind^  and 
the  captain  hit  the  deck  as  a  sword  whipped 
past  his  head-  Looking  up  cautiously,  he 
gasped  as  he  beheld  planks  which  had  fallen 
from  his  ship  bobbing  in  the  wake.  The 
awful  truth  dawned  on  him.  He  had  sailed 
into  the  grip  of  the  terrible  Lodestone 
Mountain, 

That  looks  like  the  start  of  a  king-sized 
fish  story,  but  the  fact  is,  sailors  of  old 
actually  believed  such  a  mountain  existed.  It 
was  one  of  the  calculated  risks  of  going  to 
sea.  So  great  were  the  magnetic  powers  of 
the  fabled  mountain  that  the  nails  would  be 
drawn  from  passing  sliips,  and  they  would 
disintegrate!  This  was  typical  of  the  legends 
concerning  lodestone  and  magnetism  in  the 
days  of  yore. 


Just  when  magnets  were  discovered,  and 
by  whom,  is  lost  in  antiquity.  While  the 
Chinese  are  known  to  have  used  magnetic 
compasses  around  300  A.D.,  wild  and 
wonderful  tales  of  this  mysterious  force 
circulated  around  both  the  eastern  and 
western  worlds  centuries  earlier. 

For  instance,  there  was  Magnes,  a 
shepherd  boy  whose  nailed  boots  and  iron 
tipped  spear  were  clamped  to  the  ground. 
His  name  is  thought  to  be  the  origin  of  tlie 
word  Magnet 

Qr  was  it  derived  from  Magnesia,  a  place 
where  great  quantities  of  this  mapcal  stone 
were  found?  Who  knows? 

For  a  long  time,  though,  lodestone,  a 
naturally  magnetized  mineral,  was  sIu"ouded 
in  mystery.  In  the  west,  the  compass  came 
into  widespread  use  around  the  turn  of  the 
13th  century,  but  superstition  still  took 
priority  over  knowledge.  It  was  bcUeved  that 
garlic  would  interfere  with  the  compass.  (I 
wonder  how  Marco  Polo  survived!)  Also, 
while  scientists  agreed  that  the  earth  was 
flat,  they  knew  that  it  had  magnetic 
properties,  and  magnetic  poles. 

In  1269,  Peter  Peregrinus  used  a 
magnetized  needle  to  discover  the 
concentrated  areas  of  power  in  a  chunk  of 


N 


Fig.  1.  When  a  piece  of  metal  is  NOT  mag- 
netised, the  mofecuies  all  pomt  ?n  different 
directions. 


Fig.  2,  Magnetizing  causes  the  molecules  to 
line  up  so  that  all  their  magnetic  fields 
combine. 
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lodestone.  William  Gilbert,  in  1600, 
confirmed  Peregrinus'  findings,  and  pressed 
the  theory  that  the  earth  itself  was  a  large 
magnet. 

Today  there  is  still  a  lot  that  is  unknown 
about  miignetism,  but  scientists  nonetheless 
have  a  pretty  good  idea  as  to  how  it  works. 
There  are  only  three  elements  which  are 
strongly  affected  by  magnetism;  namely, 
iron,  nickle,  and  cobalt.  AH  other  elements 
are  either  very  weakly  affected  or  not  at  aU. 
The  alloy,  alnico,  most  widely  used  of  all 
magnetic  substances,  is  a  mixture  of 
aluminum,  niclcle,  and  cobalt. 

In  a  magnetic  substance  the  molecules 
can  be  pictured  as  if  they  were  themselves 
tiny  magnets.  Normally,  they  are  all  pointing 
in  different  directions.  But  when  the 
substance  is  magnetized,  the  molecules  line 
up  together  so  that  their  magnetic  fields 
reinforce  one  another.  Anything  that  will 
cause  a  disarray  of  the  molecules,  such  as 
jarring  or  heating  will  weaken  or  destroy  the 
magnetic  powers. 

You  can  easily  magnetize  a  tool  or  other 
magnetic     object     with    a    magnet- 


Fig.  3.  Magnetic    power    can    be    transferred 

from  the  magnet  to  the  screwdriver. 

Simply  rub  the  magnet  from  one  end  of  the 
tool  to  the  other.  Take  the  magnet  away, 
and  go  back  to  the  point  where  you  began 
and  rub  the  tool  again.  Several  strokes  Uke 
tills,  and  the  tool  should  be 
magnetized. There  are  two  ways  you  could 
de-magnetize  it.  First  you  could  heat  it,  but 
that  would  destroy  the  temper.  Better  still, 
hold  the  tool  witiiin  the  loop  of  a  soldering 
gun  tip,  puU  the  trigger,  and  slowly 
withdraw  the  tool  The  alternating  current 
through  the  tip  produces  an  alternating 
magnetic  field  which  destroys  the  fixed 
order  in  the  tooh  Try  it;  it  works. 


A  magnetic  field  can  be  seen  quite  easily. 
Simply  lay  a  sheet  of  paper  over  the  magnet, 
and  then  sprinkle  iron  fihngs  on  the  paper. 
The  iron  filings  will  line  up  in  a  very  nice 
sketch  of  the  magnetic  field , 


PIECE 

OF 
PAPER 


1.)  Lay  a  piece  of 
paper  on  top  of  the 
magnet, 


2.)  Sprinkle  iron  fil- 
ings osJBT  the  paper 
(a    salt    shaker    is    a 
handy   way   to  hold 
the  filings.) 


»  i  I 


*         f 


%    \ 


3J  The  f tKngs  will 
line  up  to  show  the 
lines  of  nnagnetJc 
force. 


M*    ^    ^      -        I  ' 

#  ^  ■ '  *  •  *  •  •  *  •  ■  *  "*#*/•* 

•     '   .  <    »   I. 


Fig.  4,  Sketching  a  nnagnetic  fieid, 
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The  ends  of  the  magnet,  or  the  points 
where  the  power  is  concentrated,  are  called 
the  POLES.  They  are  so  called  because,  if 
you  hang  up  a  bar  magnet  and  allow  it  to 
swing  free  J  the  ends  will  Une  up  pointing 
north  and  south.  If  you  bring  two 
north-seeking  poles  together,  they  will  repel 
each  other  strongly.  If  you  bring  a 
north-seeking  and  a  south-seeking  pole 
together,  they  will  attract. 


D 


POINTS  TO   NORTH 


Fig.  5,  A  bar  magnet,  hung  up  so  that  it  can 
swing  freely,  will  point  north. 

The  needle  of  a  compass  is  really  a  small 
magnet,  I  remember  once,  a^  ^  Cub  Scout, 
sticking  a  magnetized  needle  through  a  cork 
and  letting  it  float.  Sure  enough,  it  turned 
around  until  it  pointed  north. 


NOf*TH 


THIS  END 
TOUCHES  GROUND 


l,V^i*rt 


Fig*  6*  To  magnetize  a  steel  bar,  touch  one 
end  to  the  ground,  point  it  north,  and  rap  it 
a  few  times  with  a  hannmer. 

Try  this  one.  Take  a  long  steel  rod,  point 
it  north  and  touch  one  end  to  the  ground. 
Strike  the  other  end  a  few  raps  with  a 
hammer.  Now  bring  the  rod  close  to  a 
compass.  When  one  end  of  the  rod  is 
brought  near  the  compass,  the  "north"  end 
of  the  needle  wiU  swing  toward  it-  Turn  the 
rod  end"for-end,  and  the  other  end  of  the 
compass  needle  will  point  to  it.  That  is 
iron-clad  proof  of  magnetism.  If  you*re 
lucky,  it  may  even  be  strong  enough  to  pick 
up  a  small  pin-  You  will  have  magnetized  the 
rod  from  the  earth's  magnetic  field! 

,  . .  ,W2FEZ 


NEED  CRYSTALS? 


48^ 

DELIVERY 


AT 


Co  or  TV  crysta  (3579.  545KH;)  wire  lead^ 

SI, 60 

4  for  S5.00 

lOOKH^  frequency  standard  crystal  (HC  13/U) 

4.50 

lOOOKHz  frequency  standard  (HC6/U) 

3.50 

Any  CB  crystal  transrr^it  or  receive 

2J5 

Any  amateur  band  crystal  in  FT-243  ho  ders 

t,50 

4  for  S5.00 

(except  80  meters) 

Any  marfne  frequency  (HC6/U) 

2.85 

m 

SO  meter  crystals  in  FT'243  lolders 

2.30 

We  have  In  stock  over  six  million  crystals 
which  include  types  CRIA/AR,  FT243, 
FT241,  MC7,  FT249,  HC6/U,  HC13/U, 
etc.  Send  10^  for  our  1970  catalog  with 
oscillator  circuits,  hsting  thousands  of  fre- 
quencies in  stock  for  immediate  delivery. 
(Add  10^  per  crystal  to  above  prices  for 
shipment  1st  class  mail;  15^  each  for  air 
mail,) 

ORDER  DIRECT 

with  check  or  money  order  to 

Speciat  Quantity  Prices 
to  Jobbers  and  Dealers 

24006  eryttal  Dr.,  Ft.  My«ri,  Fti.  3Sd0l 


ALUMINUM 
TOWERS 

for    uhf-vhf 

Ideal  for  mounting  industrial,  com- 
mercial, citizens  band,  amateur,  or 
television  receiving  antennas.  Ex- 
ceptional strength  in  proportion  to 
weight  qualities.  Easy  access  to 
equipment  mounted  on  the  Micro^ 
fleet  top  mast  extension. 
Other  features  are: 

•  10  to  120  feet  high  in  feasy  to 
erect  10  foot  sections, 

•  Available  factory  assembled  or 
in  kit  form. 

•  Lightweight  all  aluminum  10  foot 
sections  weigh  only  121/2  lbs, 

•  Low  maintenance,  will  never  rust 
or  require  painting. 

•  Staggered  ladder  treads  for  easy 
climbing.  ^ 

•  Can  be  used  for  direct  radiator 
at  HR 

•  Wide  variety  of  mounting  brackets 
and  accessories  available 


DISTRIBUTOR   INQUIRIES 
INVITED 


3575  25Th  STREET 

SALEM,  OREGOM  37302 

AC  503-3S3-9Z67    TWK  SlO-SSSDlO? 


DECEMBER  1969 
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FCC  ANNOUNCEMENT 

!•  On  August  24  J  1967,  the  Commision 
adopted  its  Report  and  Order  in  Docket  No.  15928 
(FCC  67-978,  9  FCC  2d  814),  which  made  the 
allocation  of  certain  sub-bands  as  "incentives" 
exclusively  to  the  Extra  and  Advanced  Class 
amateur  operator  licenses.  The  first  phase  of  these 
allocations  went  into  effect  November  22,  1968, 
and  the  second  phase  is  scheduled  to  become 
effective  November  22,  1969. 

2,  In  its  Report  and  Order^  the  Commission 
said:  "Notwithstanding  this  schedule,  the  Com- 
mission intends  careful  review  and  if  it  is  deter- 
mined that  there  is  insufficient  occupancy  of  any 
part  of  the  reserved  frequency  segments,  then  the 
effective  date  of  the  implementation  schedule  will 
necessarily  be  stayed  in  whole  or  in  part,  as 
appropriate."  In  its  Order  denying  RM-1287, 
August  9,  1968,  the  Commission  said  regarding 
Docket  No,  15928  that:  "  , .  ,  it  is  its  intention  . ,  - 
to  make  necessary  changes  if  the  effective  utiliza- 
tion of  the  frequencies  involved  is  threatened."  In 
the  same  Order,  it  said:  "So  that  Commission 
review  may  be  meaningful,  it  is  planned  to  gauge 
the  results  folio vring  each  stage  of  implementa- 
tion." 

3*  Three  petitions  and  much  correspondence 
have  been  received  suggesting  variations  and 
counter  proposals  to  the  current  rules  and  the 
scheduled  frequency  reservations.  RM-1357,  filed 
October  7,  1968,  by  Neil  W,  Petlock,  proposed  an 
advanced  telegraph  license  which  would  require 
only  a  high  speed  code  test  to  qualify  for  use  of 
the  Extra  Class  telegraphy  allocations,  RM-1393, 
filled  January  1,  1969,  by  John  A.  Attaway, 
proposed  that  the  exclusive  Extra  Class  telegraphy 
segments  7000-7025  and  14000-14025  khz  not  be 
expanded  on  November  22,  1969,  and  suggests 
that  a  reservation  of  a  10  khz  instead  of  25  or  50 
khz  would  provide  a  better  balance  of  band  usage. 
RM-1493,  filed  August  6,  1969,  by  Emery  T. 
Mitton,  proposed  that  the  Extra-Advanced  exclu- 
sive sub-band  5 0.0-50 J  mhz  be  reduced  to 
50.0-50.05  mhz  and  a  telegraphy  only  segment  of 
the  band  be  established  at  53-5-54.0  mhz  so  as  to 
be  available  to  Technician  Class  operators. 

4.  The  Commission  has  considered  the  above- 
mentioned  petitions  and  correspondence,  occu- 
pancy surveys  of  the  reserved  sub-bands,  and 
license  statistics  which  show  a  definite  shift  toward 
the  higher  classes  of  licenses  in  reaching  the 
following  conclusions: 

a.  The  exclusive  telegraphy  sub-bands  for 
the  Amateur  Extra  Class  hcenses  are  relatively 
lightly  used  compared  to  the  telegraphy  usage  of 
the  balance  of  the  band  by  the  other  Classes  of 
operators.  Therefore,  further  expansion  is  not 
justifiable  as  a  productive  incentive  to  qualify  for 
the  Extra  Class  license  at  this  time. 

b.  The  telephony  sub-bands  reserved  for 
exclusive  operation  of  Advanced  and  Extra  Class 
licensees  are  so  well  used  during  periods  of 
moderate  and  heavy  amateur  activity  that  the 
previously  adopted  further  expansion  is  necessary 


for  the  purpose  of  providing  a  continuing  incentive 
to  qualify  for  these  classes  of  licenses*  Comparison 
of  the  current  number  of  licensees  of  each  class 
and  the  space  available  to  them  in  each  of  the  four 
amateur  high  frequency  telephony  bands  under 
consideration  confirms  the  need  for  such  adjust- 
ment. Therefore,  the  telephony  allocations  in  the 
3.8,  7,2,  14.2,  and  21,25  mhz  bands  will  go  into 
effect  on  November  22,  1969,  exactly  as  pre- 
viously adopted  by  the  Commission  on  August  24, 
1967. 

c.  The  mterest  in,  and  use  of,  the  current 
space  reserved  for  Advanced  and  Extra  Class 
operators  between  50.0  and  50.1  mhz  "is  so 
moderate  that  the  further  expansion  to 
50.00-50.25  mhz  scheduled  for  November  22, 
1969,  is  unwarranted. 

5-  In  reaching  the  above  conclusions,  the 
Commission  has  given  consideration  to  the  pro- 
posals advanced  by  the  petitioners.  The  proposal  of 
Mr.  Petlock  (RM-1357)  is  not  consistent  with  the 
Commission's  intent  to  encourage  a  balanced 
achievement  at  the  highest  level,  both  in  code  and 
technical  ability,  and  is  therefore  denied.  As  noted 
above,  further  expansion  of  any  of  the  four  Extra 
Class  exclusive  telegraphy  sub-bands  is  not  justified 
by  the  present  level  of  activity.  However,  a 
reduction  at  this  time  from  the  present  25  khz 
segments  as  proposed  by  Dr.  Attaway  (RM''1393) 
would  not  be  consistent  with  the  desirability  of 
continuing  an  incentive  to  qualify  for  the  Extra 
Class  license.  Accordingly,  his  petition  is  granted  to 
the  extent  provided  herein  and  denied  in  other 
respects.  In  view  of  Mr.  Mitton 's  statement 
(RM-1493)  that  the  50  mhz  band  is  very  lightly 
occupied,  and  in  the  absence  of  any  affirmative 
showing  for  a  need  to  realign  the  frequencies  in 
that  band,  his  petition  is  denied. 

6.  In  view  of  the  foregoing,  the  Commission 
finds  that  the  amendments  to  Part  97,  Amateur 
Radio  Service,  as  set  forth  in  the  attached  Appen- 
dix, are  in  the  public  interest,  convenience,  and 
necessity.  The  authority  for  such  amendments  is 
contained  in  Section  4(i)  and  303  of  the  Commun- 
ications Act  of  1934,  as  amended. 

7.  Accordingly,  IT  IS  ORDERED,  That  effec- 
tive November  22,  1969,  Part  97  of  the  Commis- 
sion's Rules  IS  AMENDED  as  set  forth  in  the 
attached  Appendix. 

8.  IT  IS  FURTHER  ORDERED,  That  the 
petitions  filed  by  Neil  L.  Petlock  (RM-1357),  John 
A.  Attaway  (RM-1393),  and  Emery  T.  Mitton 
(RM-1493),  to  the  extent  that  they  are  at  variance 
with  the  rule  changes  adopted  herein,  ARE 
DENIED. 

FEDERAL  COMMUNICATIONS  COMMISSION 

Ben  F.  Waple 
Secretary 
Appendix 

Part  97  of  the  Commission's  Rules  is  amended  as 
follows : 

Section  97.7(a)  &  table,  and  par  (c)  [Note 
deleted]  are  amended  to  read  as  follows; 

§97.7  Privileges  of  operator  hcenses. 


no 
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Lowering  Values 

A  quick  method  for  lowering  the  maxi- 
mum value  of  variable  resistors  and  capaci- 
tors is  shown  in  the  illustration.  The  simple 
parallel  combination  of  resistor  and  pot  will 
restrict  the  upper  resistance  value  of  the  pot. 
With  a  1  meg  pot  and  a  1  meg  shunt  resistor, 
the  maximum  total  resistance  of  the  combi- 
nation will  be  held  to  500K.  The  only  dis- 
advantage of  this  circuit  is  that  the  linearity 
of  the  pot  (if  it  was  linear  to  begin  with) 
will  be  destroyed,  but  this  isn't  too  serious  in 
amateur  work.  The  shunt  resistor  should 
not  be  less  than  one-tenth  the  value  of  the 
pot  for  smooth  operation.  All  of  the 
above  applies  to  capacitors  except  that  a 
series  combination  is  used.  By  using  the 
parallel  resistance  or  series  capacitance  form- 
ulas in  a  shghtiy  modified  form  you  can  de- 
termine the  value  of  the  shunt  resistor  or 
series  capacitor.  For  instance,  when  the 
total  resistance  and  the  value  of  the  pot 
are  known,  the  value  of  the  shunt  resistor 


*  I — ^ — s^s^^ 


n 


h 


can  be  found  by  using  the  formula  R2^RtRl 
/Rl-Rt  where  Rt  is  the  total  resistance.  The 
same  formula  can  be  .used  for  capacitors  in 
series.  As  an  example,  a  365 /pf  broadcast 
replacement  variable  can^in  effect^  be  turned 
into  a   100/pF  variable  by  soldering  a  140 

pF  fixed  capacitor  in  series  with  it. 

.  ,  ,  Charles  Jimenez  WA4ZQ0 


(a)  Amateur  Extra  Class  and  Advanced  Class. 
All  authorized  amateur  privileges  including  exclu- 
sive frequency  operating  authority  in  accordance 
with  the  following  table- 


Frequencies 


Class  of  license 
authorized 


3500  -    3525  kc/s 

3800  -    3825  kc/s 

7000-    7025  kc/s 

14000-  14025  kc/s 

21000-21025  kc/s 

21250 -21275  kc/s        ' 

Amateur  Extra  Only 

3825-    3900  kc/s 

7200-    7250  kc/s 

14200 -14275  kc/s 

21275 -21350  kc/s 

50-      50.1  Mc/s 

Amateur  Extra  and 
Advanced 

(c)  Technician    Class. 
AH  authorized  amateur  privileges  on  the  frequen- 
cies 50.1-54.0  Mc/s  and  145-147  Mc/s  and  in  the 
amateur  frequency  bands  above  220  Mc/s. 


Dollar  Sale 

EACH    PACKAGE 

OHEY     BACK     GUARANTEE 

Tel.  603-893-0276         


1   AMP 

Silicon  Rectlfiei* 

Choice  of  Package 

Bull«t-Gla9S*Min-Meial 

D  ^o-r^ftv  D  fi-snnv 

□  l7-10flV  O  4'IOOOV 


13   AMP 

a  10- 200V  n  a-i2onv 


3  AMP 

n  15^50V  n  4.tJrH^V 

KMflOV  □  '.i.mnv 

8-200 V  n  2-mni»v 

5-400 V  n   l-12*>fiV 


n  W*rtfiV 


S   AMP 


n  S'KKJV  u  n-^'^iv 


6^2ftflV 
fi-.^OOV 


[1  2-l^^nl^v 

a  i-i20f(v 


S  AMP   STUD 

n  6-ioov  n  :5  JOOV 

D  4-20QV D  2-8fW)V 

IZ  AMP  STUD 

S5O00V  Ci   IJ'HimV 

3^5(mv  n  i-Himiv 


20  AMP   STUD 

:MtlOV  n   l-MKJMV 

40  AMP   STUD 

D  2-jrKiv  

GO  AMP   STUD 

n  2*GflV  P  1  lonnv 


ZCNER— DIDDES 

250-40n    MW 
1   EA  4V'6V.8V-J0V 


1  WATT 

I    KA   4V-e\^-8V-10V 

2  WATT 

12  Xo  6(1  V 
fHOICE    PF  THREE 

3  WATT 

30V  3'$1.00 

la   WATT 

12   to   60V   THREE 

SILICON^CONTROLLED 
RECTIFIER 

TO.,>    PACK  AH  K 


oov 


n  2-4tK>V 


7   AMP 

n  4-r,fiv  n  2-2(h>v 

n  iMOf^V  O  I  800V 


C  2-:A^y 


20   AMP 

D  I'Unflv 


GENERAL  PURPOSE 

GERMANIUM 

TRANSISTOR 

SiMri-AU   to  2N404 
H    VSITS 


RADIATION  FREE  TUBE  FOR  COLOR  TV 


50.000  Volts,  Replaces  RCA  3A-3A  or  equivalent. 
Gauranteed  for  life  of  set  or  5  years.  Eliminates  heat 
to  prolong  life  of  other  tubes. 

$S.99  each 

SPECIAL 
INTEGRATED   CIRCUITS 


Dual   4   Input    Nand  Gate  DipfitaL  ..*,,,,,..  Si. SO 

Quad   2   Input  Nand  Gate  Difjttal.  ,  *  .  .  , $l.SO 

J  K  Flip  Flop  Master  Slave  DiE'ital  .  . $1.75 

Linear  I  €  Operational  Amp  709C  Type $l.7S 

POWER  TRANSISTOR 

85  Watt  SimUar  to  2N-2  12-1724-1208 
1   Unit.  . $1.00 


$1  HOBBY  CORNER  SPECIALS  $1 


SILICON   RECT  LOW  V 

1    AMP 

D  50   units   Sl.QO 

3   AMP 
LOW    VOLTAGE 

D  35  units  $1-00 

STUD   MOUNT 

15   AMP 

D  2  5  units  $l-00 


COMPUTER    DIODES 
FAST   SWITCHING 

NO   TEST 
n  100  units  S1.00 

HALF   POUND 

Roct,  Diodes.  Transis- 
tors Etc.  Each  different 

$1.00 


NO  SALES  TAX-WE  PAY  POSTAGE 
OTHER  PRODUCTS  ON  REQUEST 

PARK  ELECTRONIC  PRODUCTS 

P.O.  Box  78,  N.  Salem,  N.H.  03073 

LET  US  TRY  TO  HELP  YOU  WITH  YOUR  ENG  PROBLEMS 
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1970  Amateur  Radio  Buyer's  Guide 

The  information  compiled  herein  is  an  a  ecu  rale  as  can  be 
exnecled,  considering  thai  il  was  compiled  by  the  editor 
during  the  short  lulls  between  nie<ds,  coffee  breidcs,  staff 
uprisings,  hamfests.  and  hunting  trips.  The  prices  listed  may 
or  mav  nut  be  accurnfe,  orobablv.  Possibly  not.  Ditto 
product  specif icalions.  We  hope  you  icill  find  the  Usling 
heipfuL  somewhal. 


Antennas  &  Accessories 

•  A  mid  on  Associates,    12033   Ot- 
sego*  Norili  Hollywood  CA  91607 


Toroid  balun  kit.  either  4:1  or 
1:1  ratio,  for  matching  balanced  to 
unbalanced  lines,  coas  to  tvvinlead, 
etc.  Used  for  dipole.s,  qoads,  in- 
verted vees,  ek\  S5  with  complete 
instructions.  Amidon  also  lumdles  a 
wide  range  of  toroid  Forms,  send 
for  Ust. 

•  Anlenna  Specialists,  12435 
Euclid,  Cleveland  OH  44106,  Mo^ 
bile  and  base  station  antennas  for 
2-6-10  meters.  Accessories  for  mo- 
bile whips. 

•  Barker  &  Williamson,  Canal 
Street,  Bristol  PA  19007.  Coaxial 
antenna  switches,  coaxial  dipole 
antenna  connector,  TVI  low  pass 
filters. 

•  Bilada  Manufacturing,  Box  263, 
Manasquan    NJ    08736.    Balun   for 

dipoles. 

•  Cornefl  DubiUer,  SO  Paris  Street, 
Newark  NJ  071 OL  Antenna  rota- 
tors, Ham-M,  AR33,  etc. 

•  Cubex,  Box  732,  Altadena  CA 
91003.  Cubical  quads,  2-3-4  ele- 
mentSj    3  bands. 

•  Cushcrafi,  621  Hayward,  Man- 
chester NH  03103.  Yagi  &  collinear 
VHF  beams,  HT  beams,  mobile  an- 
tennas, lightning  arrestors,  verticals, 
halos,  km  wheels,  etc, 


dipole  that  can  be  mounted  hori- 
zontally or  vertically  and  used  for 
any  VHF-'  band,  %  thru  10  meters, 
aircraft,  weather,  TV,  FM,  etc. 

•  DoW'Key,  Box  265,  Broom  field 
CO  80020,  Coaxial  switches  and 
relays. 

•  Drake  Manufacturing,  Miamis- 
burg  OH  45342,  High  and  low  pass 
filters. 

•  Uusina  Iinterprises,  571  Orange 
Grove*  Melbourne  1  L  32901, 

40  meter  super  gain  antenna 
(see  73,  October  1969).  All  you 
need  are  five  8'  sticks  and  Ihis  an- 
tenna. SI 4. 75  pp. 

The  Guerilla,  40/75  M  dual  band 
1  kw  antenna,  50^/('  powder  gain  over 
dipole.  Easy  to  erect  $33,75  pp. 

•  Gam  Electronics  J  191  Varney 
Street,  Manchester  Nil  03102,  Mo- 
bile and  base  VHF  antennas. 

Gotham,  1805  Purdy,  Miami 
Beach  FL  33139.  HI-'  beams,  quads, 
verticals- 

•  0.  Watson  Greene,  Wakefield  Rl 
02S80. 


•  Hirsch  Sales,  219  California 
Drive,  WilliamsviUe  NY  1422  L 
Lightening  aiiestor,  Zap-Trap,  right 
angle  connector-axrestor,  S2*90. 

•  Hy-Gain,  NE  Highway  6.  Lin- 
coln NB6850L  Beams,  quads,  verti- 
cals, dipoles,  mobile  whips,  acces- 
sories. 

•  E.  F.  Johnson  Co.,  Waseca  MN 
55093 

SWR    coupler,   250-37,  S1L75. 

SWR  indicator,  250-38,  S25. 

TR  switch  250-39,  S30. 

275  watt  matchbox  250-23-L 
S65, 

Matchbox  with  SWR  indicator 
250-30-3,  SI54.5a 

•  JSX  Products,  Box  47,  Newberg 

OR  97132. 

Hamster  2B  compact  antennu 
for  40-80  meters,  $7L70  pp,  com- 
pletc  in  traveling  case, 

•  Kirk  Electi^onics,  6151  Daytoi 
Liberty   Road,  Dayton  OH  45418 

Fibreglass  quads  and  compon 
ents  for  quads. 

•  Lattin  Radio  Laboratories,  Bo> 
44,  Owensboro  KY  4230L  Al 
band  doublet  $35.00. 

•  Mosley  Electronics,  4610  ^ 
Linbergh  Bvd,  Bridge  ton  MC 
63042.  ^  Dipoles,  beams,  grounc 
planes,  accessories,  verticals,  etc. 


This  is  the  Cushcraft  Trik-Stik,  a 


Coaxial  center  connector  for  di- 
poles,  etc.  Waterproofs  and  protects 
connection  to  the  antenna  from  the 
feed  line.  With  balun  built  in  for 
matching  balanced  antenna  lo  un- 
balanced  feed  SIO.  Without  balun 
S6. 

•  Hi-Par,   347   Lunenburg,  I^itch- 

burg  MA  0142 L  Mobile  halos,  VHF 

beams. 

Saturn  6  mobile   lialo  antenna. 

S17. 

6MHT  portable  six  meter  three 
element  beam.  SI 4, 

H  r2M  portable  tw'o  meter  8  ele- 
ment beam,  SI 7. 

S4  bumper  hitch,  S3, 


Model  DI-2,  5/8  wave  omni 
directional  vertically  polarized  2^ 
ground  plane.  SI 0,5 8.  1  kw, 
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Classic     36,     six     element 
>15-20M,  1  kw,  S]7L92. 


'  Classic     33,     three 
)-15'20M,  $145,15. 


element. 


Classic    10-15,    three    element, 

i45M,  $107J5. 


Classic  10,  three  element  single 
nd,  $57.64. 


Classic  15,  three  element  single 
nd,  S66,50, 

»  Murch     Electronics,     Box     35, 
anklin  ME  04634,  Dipoie  anten- 


iS. 


accessories.  Models  available  for 
open  wire  line  or  coax  line,  40  or 
80  meters.  Model  51-51-5,  kw, 
10-80  meters  $34.50, 

•  New-Tronics  Corp.,  3455  Vega 
Avenue,  Cleveland  OH  44113- 
Antennas,  mobile  antennas,  acces- 
sories. 


•  Redline    Compan>,    Box    431, 

JutTrev  NH  03452, 


^^z)^ 


Coveya  6  antenna,  10  db  gain. 
kw,  six  meters,  S39.90.  Hustler 
mobile  antennas  i"or  10  thru  75 
meters,  folding  fase  sections,  bases, 

springs,    gutter    clips,    and    a    pro- 
fusion of  accessories. 


Fully    adjustable    dipoles    and 


Hustler  II  mobile  antenna, 
shorter  than  40",  short  enough  for 
garaging,  supplied  conipletc  trom 
radiator  to  PL259  connector,  in- 
stalJs  in  minutes  without  drilling, 
wire  trimming,  or  soldering,  for 
10-05-20  meters. 

•  Omega  T  Systems,  300  Terrace 
Village.  Ricliardson  TX  75080. 

Antenna  noise  bridge  tests  an- 
tenna system  for  resonant  fre- 
quency and  impedance,  tests  any 
type  antenna,  1-100  nitiz,  S25  pp. 
The  TE7-02  is  an  extended  range 
modeK  covering  1-300  mhz,  $35, 

•  Productos  Joga,  Calle  50  \  45 
Num,  43  K  Merida,  Yuc,  Mexico. 

Two  clement  three  band  quad, 
handles  a  kw,  single  feed  line, 
unique  shape  allows  4^6"  boom 
length.  Witlistands  100  mph  winds. 

•  Qucment,   1000  S  Bascom,  San 
Jose  C A  95128, 

In  line  SWR  bridge,  kw.  reads 

forward  and  reflected  power  simul- 
taneously, $17  pp.  SWR  bridge  and 
field  strength  ineter^  kw,  good 
through  two  meters,  SIO. 


SWR    meter.    1    k\\\    52   ohms, 
model  SE4055  S16  pp. 


RF  field  strength  meter  1-400 
mhz,  with  five  section  antenna  and 
earphone  for  checking  modulation, 
hstcning  to  carrier,  magnetic  base 
for  mobile,  model  FL30.  S9.50  pp, 

•  Skylane  Products,  406  Bon  Air 
Drive,  Temple  Terrace  FL  33617. 

Ouads, 


Two,  three,  four,  five  and  six 
element  quads,  one  and  three  band 
quads,  bamboo  or  fibreglass  ele- 
ments. Four  element  fibreglass 
I0-15-20M  quad  only  $199,95. 

•  Swan's  Antenna  Co,,  Box  1122, 
Stockton  CA  9520 L  Two  and  six 
meter  beams. 


Band  pass  is  increased  by  using 
four  drive!!  elements.  Two  meter  11 
element  beam  covers  143-149  mhz 
with  15  db  uain,  12-1/2  foot  boom. 
6  lbs,  S24.95. 

•  Swan  Electronics  Corp.,  417  Via 
Del  Monte,  Oceanside  CA.  Mobile 
antennas- 

Model  55  Swantenjia,  five  band 
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remote  band  switching  mobile 
antenna.  About  8'  high,  500  watts, 
54/2  lbs,  $95. 

•  TeLrex  Laboratories,  Asbury 
Park  NJ  07712,  Antennas,  LV.  kits, 
towers,  accessories,  etc* 

Broad  band  baluns,  inverted  Vee 
antennas,  antenna  rotators,  beams 
for  ail  amateur  bands  from  3/4 
meter  through  40  meters  (three 
element  wide  spaced  beam,  177  lbs, 
under  S900},  two  band,  three  band 
and  even  four  band  beams, 

•  Unaditla  Radiation  Products, 
UnadiUa  NY  13849.  Quads,  baluns. 

W2AU  navy  type  broad  band 
balun,  stainless  steel  hardware,  full 
kw,  1:1  or  4:t  types,  see  page  49 
for  details. 

•  Waters  Manufacturing,  Wayland, 
MA  01778. 

Coax  switciies.  SP6T  $14,50, 
SP5T  S14,  SPDT  S13,  Also  mobile 
antennas    and    accessories. 

•  Western  ElectTonics,  Dept,  A, 
Kearney  NB  68847.  Antennas. 

Clocks 

•  The  Farnierie  Corporation.  114 
Spencer  Lane,  Gknshaw  PA  15116. 

•  Pennwood  Numechron  Co., 
7249  Frankstown  Ave,*  Pittsburgh 

PA, 

•Redline,  Box  431,  Jaffrey  NH 
03452. 


Calendar  clock,  available  in  24 
hour  or  12  hour  movements,  self 
starting,  indicates  day  or  month 
and  day  of  week^  brushed  alum- 
inum, S40  pp. 


Digital  clock,  available  in  24  or 
12  hour  movements,  cases  in  char- 
coal gray,  coral  red,  light  blue^ 
white,  brown,  or  clear  plastic  which 
shows  mechanism  clearly,  S25  pp. 

Code  Records  &  Tapes 

•  Ameco,  Box  6527,  Raleigh  NC 
27608. 


Code  records  for  ail  license 
grades,  code  practice  oscillators, 
books  on  learning  code.  8-18  wpm 
record,  S3. 95,  number  103-33. 
104-33,  supplement,  S3. 95,  104-33 
from  13  to  22  wpm,  S3.95.  106-33, 
19  to  24  wpm,  $3,95, 

CW,  a  50^  book  on  how  to  learn 
the  code  using  a  new  and  improved 
learning  system  that  has  all  the 
others  beat  a  mile.  Lays  the  founda- 
tion* for  developing  truly  high 
speed  code  ability. 

•  Fpsilon  Records,  206  E  Front 
St.,  Florence  CO  81226. 

Revolutionary  new  word  me- 
thod code  learning  course.  Three 
12''  records  with  2-1/3  hours  of 
instruction  for  only  $9.95,  Based 
upon  modern  psychological  techni- 
ques. Available  also  on  magnetic 
tape  at  S9.95  or  on  cassette  for 
$10*95.  This  is  a  Very  easy  way  to 
get  that  13  per* 

•  Heath  Company,  Benton  Harbor 
Ml  49022. 

HDP-32  set  of  three  code 
records^  S9.50. 

•  I  nstructograph  Company, 
470t>O  Crenshaw  Blvd.,  Los  An- 
geles CA  90043. 

•  Pickering  Radio  Co.,  Box  29, 
Portsmouth  Rl  0287 U 

CM-1  5-7*9  wpm  tape  code 
groups  and  punctuation.  CM-1- 1/2 
code  at  11-14-17  wpm.  CM-2  (for 
Extra  Class)  20-25-30  wpm.  Each 
tape  about  90  minutes,  S5-95  for 
one,  $11  for  two,  S15  for  aU  three, 
pp*  Available  on  7"  reels  at  3-3/4 
ips  or  34/4"  reels  at  1-7/H  ips,  both 
two  track. 

•  Rand  Laboratories,  Box  102, 
Winthrop  ME  04364. 

15  wpm  tape,  S5.49  for  3-3/4 
ips  5"  reeU  complete  with  QRM, 
very  realistic.  Extra  Class  tapes 
(two  hours)  with  40  minutes  each 
at  15-20-25  wpm,  20  minutes  each 
speed  jiprinkled  ^ith  QRM  to  pre- 
pare you  for    gly  reality,  S5.49  pp. 

•  Hay  den  .ook  Company,  Inc., 
New  York  N  {. 

Sigh t-K -Sound  courses.  Novice, 
S9,50,  0-8  wpm,  3  records.  Advan- 
ced, S9.00,  9-20  wpm,  3  records. 
Complete  course  0-20  wpm,  six 
records,  $16. 

•  Tcleplex  Company,  739  Kazmir 
Court,  Modesto  CA  95351, 

Tcleplex  system  with  tone  gene- 
rator, $58.  Without  tone  oscillator, 
S49.50.  Code  is  recorded  on  drum, 
speed  is  infinitely  variable. 


Crystals  and  Calibrators 

•  American     Crystal     Co., 
2366,  Kansas  City  MO  64142. 

•  Crystek,  1000  Crystal  Dr.,  Fort 
Myers  FL  3390  L 

•  Denver  Crystals,  Rte,  1,  Box 
357,  Parker  CO  80134. 

•  HAL  Devices,  Box  365 L,  Urbana 
IL61801, 

The  HAL  marker  generator  is  a 
frequency  divider  requiring  3  vdc 
which  can  be  arranged  to  provide 
25  khz  or  50  khz  markers  from  a 
100  khz  crystal  calibrator.  For 
S4.95  it  is  shipped  wired  and  tested 
with  complete  installation  instruc- 
tions* 

•  International  Crystal  Mfg,  Co., 
Inc..  10  N  Lee,  Oklahoma  City  OK 

73102. 

•  Jan  Crystals,  2400B  Crystal  Dr„ 
Ft.  MyefsFL3390L 

•  Midwest  Crystal  Company* 
1516  Parkwood  Road,  Cleveland 
OH  44 107- 

•  Paxitronix   Inc.,  Box  1038  (B\ 

Boulder  CO  80302, 

Gives  you  25  khz  markers  from 

your    100    khz    calibrator.   Circuit 

board,  $6,25  pp, 

•  Quaker  Electronics.  Box  215, 
Hunlock  Creek  PA  18621. 

•  The  Radio  Shop.  48  Elm  St,, 
New  Canaan  CT  06840.  ' 

Frequency     marker     kit,     PC 

board,  uses  your  100  khz  crystal, 
outputs  on  100,  50,  25,  10  and  5 
khz  multiples  up  to  50  mhz,  SI 5.00 

PP-  ; 

•  R  &  R  Electronics,  311  E.  South 

Street,  Indianapolis  IN  46225. 


Crystal  calibrator  100  khz,  kit, 
PC  board,  battery  operated,  with 
crystal,  S5. 

Calibrator  kit  for  25  khz  and  50 
khz  markers,  harmonics  to  50  mhz, 
S8. 

•  Sentry     Manufacturing     Co., 
Crystal  Park,  Chichasha  OK  73018. 

Precision  quartz  crystals  and 
electronics  for  the  Communicationii 
Industry, 

•  Nat     Stinnette,     Drawer     Q, 
Umatilla  FL  32784, 

Desks 

•  Design     Industries,     Inc.,    Box 
19406.  Dallas  TX  75219. 
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DX 

•  Global     Computations,     Box 

2245,  Rockville  MD  20852 

Beam  headings  computed  for 
any  place  in  the  world.  Send  $4 
with  exact  location  and  get  a  great 
circle  bearing  to  over  500  locations, 
distance  in  miles  or  kilometers 
(please  advise),  return  bearings,  call- 
sign  prefix  and  time  difference  for 
each  location.  If  you  can't  give 
your   latitude   and   longitude,   add 

•  Megan,  Box  2097,  Dcs  Moines 
lA  50310. 


Globe  plotter,  small  globe 
mounted  to  indicate  bearing  from 
your  station  to  any  part  of  the 
world.  Reciprocal  bearing  can  be 
found  easily  too,  clever  invention, 
$18  pp, 

•  Montgomerv  Geodetic  Services* 
Box  5707,  Bethesda  MD  20014. 

•  World  QSL  Bureau,  5200  Pana- 
ma Avenue,  Richmond  CA  94804, 

The  only  QSL  Bureau  in  the 
USA  to  handle  for  a  fee  outgoing 
QSLs  to  anywhere  in  the  worfd  in- 
cluding intra  USA,  Canada,  and 
Mexico,  Bureau  operates  in  accur- 
ate^  efficient  manner,  and  has  use 
of  computers,  postal  stamping  ma- 
chines and  mechanical  equipment. 
Majority  of  QSLs  are  sorted,  pro- 
cessed and  mailed  out  within  48 
hours  of  receipt.  See  page  131  for 
details. 

•  73   Atlas,   73    Magazine,   Peter- 
borough NH  03458. 

Engravers 

•  Arnold's  Engraving,   2041  Lin- 
den St,  Ridgewood  NY  11227. 

Personalized  on  the  air  sign, 
lights  up,  $12.95.  Engraved  tie  call 
bars,  station  call  plates,  calfpins. 

FM 

•  Galaxy    Electronics,    10   South' 
34th  St.,  Council  Bluffs  lA  51501. 


FM-210  FM  transceiver,  solid 
state,  FET  front  end,  12-14  vdc, 
three  channels,  squelch,  compres- 
sor, $199.95  plus  $39.95  for  a 
Dower  booster. 

•  ICE,     8507     Speedway*     San 
Antonio  TX  78230. 

ICE-2  two  meters  FM  trans- 
ceiver, three  channels,  built  in 
power  supply,  4  watts,  $285.  IC£-6 
six  meters,  same  as  ICE-2  other- 
wise. Nicad  battery  and  charaer 
$47.  ^ 

•  K-N  Electronics,  Inc.,  107 
Moorewood  Ave  .  Avon  Lake  OH 
44012. 

•  Newsome     Electronics,     19675 
AJlen  Road,  Trenton  Ml  48183, 

Surplus  FM  equipment,  particu- 
larly Motorola. 

•  Standard  Communicatbns,    Box 
3727,  Torrance  CA  90502 


channels,  12  vdc,  $310.  Two  watt 
model  $250. 

•  VHF    Associates,    Box    22135 
Denver  CO  80222. 


FMT-1  two  meter  FM  trans- 
ceiver, all  solid  state,  13.5  vdc,  six 
channels,  S289.95, 


Solid  state  FM  transceiver,  12 
channels,  5  watts,  $300,  10  watts, 
S335,  both  for  two  meters. 

•  Two^Way  Radio  Engineers,  Inc., 
1100    Tremont    St.,    Boston    MA 

Motorola  FM  schematic  digest 
$3.95  pp.  Scliematics,  crystal  infor- 
mation, alignment  instructions,  ser- 
vice hints. 

•  Vanguard  Electronic  Labs. 
196-23  Jamaica  Ave,,  Hollis  NY 
11423. 


Keys&  Keyers 

•  Digj-Key,   Box  27146,  Minnea- 
polis MN  55427. 

Solid  state,  5-50  wpm,  self  com- 
pleting, for  grid  block  rigs  (optional 
relay  available)^  $15  pp. 

•  Electrophysics  Corp.    898  W  18 
St.,  Costa  Mesta  CA. 

Autronic  Key,  $20;  Autronic 
Keyer,  S80. 

•  Global  Import  Co.,  Box  246,  El 
Toro  CA  92630. 

Transkey  Senior  ($74.50  ppj  is 
a  one  unit  transistorized  keyer  with 

key  enclosed  in  the  unit,  ac  or 
battery  operation,  all  controls  on 
front  panel  including  speed,  moni- 
tor tone  and  volume,  semi- 
automatic or  automatic  keying, 
spacing  or  weight  adjustment.  Out- 
puts on  back  include  both  transis- 
tor and  relay  for  operating  any  type 
transmitter. 


FMR-150  FM  monitor  receiver 
Dual  gate  MOSFET  front  end  for 
very  low  noise,  minimum  cross- talk 
^^flf^     12     vdc,    four    channels 
569.95,    Plus    two   and   six   meter 
converters. 

•  Vari tronics.  Inc.,  4109  N  39th 
St.,  Phoenix  AZ85018. 


Transkey  ($34.95  pp.),  electro- 
nic  keyer  and  monitor.  Relay  out- 
put, built  iii  key.  5-50  wpiri.  bat- 
tery built  in  or  external  6v  source, 
au toma  tic  or  sem iau t oma tic  opera- 
tion,  variable  tone  monitor, 
dot-space  ratio  adjustable,  2  Ibs^ 
guaranteed. 

•  Global    Research    &    Supplies^ 
Box  271,  Lombard  IL  60148. 

HAL    Devices,   Box    365L,    Ur- 
banalL  61801. 


4^' #  ^  9 


*«■-» 


FDf  M-2S     two     meter    trans 
ceiver,    10    watts   solid    state,    six 


The  all  new  model  SUB  !C 
keyer  contains  all  of  the  features 
which  make  the  HAL  line  the  most 
versatile  line  of  keyers  available. 
Offering  triggered  time  base,  iambic 
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operation  with  dot  memory,  moni- 
tor with  tone  and  volume  controls, 
regulated  AC  power  supply, 
150v/500ma  transistor  switch  for 
both  grid  block  and  cathode  keyed 
transmitters,  automatic  and  semi- 
automatic operation,  and  tune  up 
switch,  the  31  IB  is  completely  as- 
sembled and  guaranteed,  $43.95 
pp.  Other  modeh  from  $15,00. 

•  HaUicrafters     Co,,     600    Hicks 
Road,  Rolling  Meadows  IL  60008. 

•  Heath  Company,  Benton  Harbor 
Ml  49022, 


Osc  ill  a  tor /monitor,  mark  2, 
price:  $14,95  pp.  This  versatile 
product  for  the  CW  operator  and 
ham  experimenter  is  a  super-sen- 
sitive rf  type  of  CW  monitor,  a  code 
practice  oscillator,  and  rf  tester, 
and  a  non-destiuctive  component 
continuity  and  semiconductor 
tester.  It  features  a  4  transistor  2 
diode  circuity  a  single  A  A  cell  for 
power,  and  a  rugged  black  and 
silver  anodised  aluminum  cabinet. 


HD-10  solid  state  electronic 
keyer,  15-60  wpm  or  10-20  wpm, 
self  completing  dashes,  semi-auto- 
matic if  desired,  variable  dot-space 
ratio,  side  tone  and  speaker,  buUt  in 
ac  power  supply,  use  with  grid 
block  keying  transmitters,  $40. 


Permaflex  Key^  price:  $19,95 
pp.  This  twin  lever  key  is  for  use 
with  modem  high  speed  electronic 
keying  circuits.  It  also  converts  to  a 
straight  hand  key  for  slow  speed 
CW.  The  independent  fibreglass 
paddles  flex  to  make  contact,  have 
adjustable  gap  and  tension,  and  are 
fully  enclosed  in  a  polished  chrome 
plated  cabinet  Contacts  and  con- 
ductors are  gold  plated  for  high 
reliability. 

•  M  &  M  Electronics,  6835  Sun- 
nybrook  NE,  Atlanta  GA  30328. 
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HD-16  code  practice  oscillator, 
transistorized,  battery  operated, 
with  speaker,  $10. 

•  A,T,  Hunter^  6201  JumiUa 
Avenue,  Woodland  Hills  CA  91364. 

HDK  Digital  Keyer,  IC  built, 
battery  operated^  $28. 

•  Hunter  Sales,  Inc..  Box  1128, 
Des  Moines  lA  503 1 L 

•  James  Research  Company,  20 
WiUiis  Road,  Glen  Cove  LJ.  NY 
1154X 


Dah'Ditter  model  EK-1,  electro- 
nic keyer  to  40  wpm,  solid  state, 
self-completing  with  3/1  ratio,  ac 
powered,  built  in  monitor,  works 
with  present  key  or  bug,  S34.95  pp, 

•  Micro-Z,    Box     2426,    Rolling 
HiUs  CA  90274. 


The  Pro-Key  is  an  easy- to- 
assemble  kit  that  provides  perfect 
Morse  code  from  5  to  50  wpm. 
When  a  key  is  pressed,  the  character 


is  stored  "within  micro-seconds  and 
cannot  be  disturbed  until  com- 
plete-permitting you  to  move  on 
to  the  next  key  at  your  leisure- 
Completely  self  contained  battery 
operated,  with  relay  output.  Kit 
includes  all  parts,  pre-assembled 
keyboard,  two  printed  circuit 
boards,  and  detailed,  illustrated  as^ 
sembly  instructions. 

•  Palomar    Engineers,    Box   455, 
Escondido  CA  92025. 

IC  keyer,  all  solid  state,  built  in 
key,  fully  digital,  dot-dash  ratio  al- 
ways perfect,  keys  any  circuit  up  to 
100  ma,  S67.50,  Free  brochure. 

•  Pickering  Radio  Company,  Box 
29.  Portsmouth  RI  0287L 


The   K-1    Micro-Ultimatic   pro- 
vides dot  and  dash  memories  for 

either  conventional  or  squeeze  pad- 
dles. 10-60  WPM;  internal  monitor 
osc;  models  for  blocked  grid  or 
relay  output  available.  One-year 
warranty,  $85.00  FOB, 


The  ultimate  in  CW  operation. 
The  KB-1  generates  any  of  47 
characters  with  precision  and  auto- 
matic letter  spacing.  Press  the  right 
buttons;  get  perfect  code,  12-72 
wpm;  variable  weight;  internal  mon- 
itor osc /amp;  keys  most  blocked- 
grid  rigs  or  external  relay.  Only  2  x 
4  X  10  inches.  $265.00  FOB. 

•  Ten-Tec,    Inc,    Hwy*    411    E^ 
SevierviUe  TN  37862. 

•  The   Vibroplex  Co-,   Inc.,   833 
Broadway.  New  York  NY   10003, 

^1? 


Vibroplex     keys,     $20.95     to 
$43.95,  including  the  new  Vibro- 
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keyerforuse  with  electronic  keyeis, 
$21.00, 

•  Waters  Manufacturing,  Wayland 
MA  01778. 

Codax  automatic  keyer  $98. 

Microphones  &  Preamps 

•  Caringella  Electronics,  Inc.,  Box 
327,  Upland  CA  91786. 


Model  ACP'l  compressor- 
preamp  kit,  30  db  range,  FET 
mputj  PC  construction,  adjustable 
input   and   output,   connected   tor 

PTT,  $18.50. 

•  Heath  Company,  Benton  Harbor 
Ml  49022. 

HD-15  phone  patch,  hybrid,  op- 
erates VOX  and  PTT,  $25. 

HDP-21  SSB  microphone  & 
stand,  switch,  $29.40 

•  Waters  Manufacturing,  Way- 
land  MA  01778. 

Hybrid  phone  patch  $55.  Patch 
with  Compreamp  $76.  Compreamp 
alone  $28. 

Noise  Reduction 

•  Estes  Engineering  Co.,   543  W 

184th  St ,  Gardena  CA  90247. 


^ 


i 
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Electro-shield  system  eliminates 
ignition  noise,  custom  complete 
shielding  set  for  any  car,  $69.95  for 
eight  cylinders,  $6L95  for  six  cy- 
Hnders.  This  is  the  system  used  for 
quieting  airplanes  and  is  the  only 
way  to  achieve  complete  quiet 
mobile- 

Receivers  &  Converters 

•  Allied  Radio  Corp.,  100  N  West- 
ern Ave.,  Chicago  IL  60680. 

A-2516  80-10  meter  liam  band 
receiver  (plus  WWV  on  10  mhz). 
Solid  state  vfo,  mechanical  i-f  filter, 
preselector,  product  detector  for 
SSB,  crystal  oscillator  for  very  low 
drift,  ac  operated,  $170. 


•  Ameco,  Box  6527,  Raleigh  NC 

27608. 

SWL-4  solid  state  receiver,  540 

(nhz    to    23    mhz    in    four   bands. 

Model  R-5  receiver  540  mhz  to  54 

mhz  in  five  bands,  all  solid   state 

with  ac  supply,  $100.  R-5  is  also 

avaOable  in  kit  form.  Ameco  also 

makes  a  wide  range  of  converters, 

solid  state  and  tube,  with  models 

for  any  band. 

PV  nuvistor  preamplifiers  for 
28,  50,  144,  &  220  mhz,  also 
excellent  for  improving  FM  two- 
way  equipment,  $14.95,  each 
band. 

PT  preamplifier,  covers  6-160 
meters,  built  in  power  supply,  de- 
signed to  work  with  SSB  trans- 
ceivers and  improve  the  sensitivity 
of  the  receivers,  $59.95, 

Collins  Radio  Co*,  Cedar  Rapids 


4.8  khz  selectivity.  Built  in  noise 
blanker,  calibrator,  notch  filter, 
$430. 

•  Galaxy   Electronics,    10   South 
34th  St.,  Council  Bluffs  lA  51501. 


lA- 


75S3B  receiver,  3.5  to  29.7  mhz 
amateur  bands  or  any  frequency 
except  5-6,5  mhz  in  that  range  with 
extra  crystals,  $795. 

•  Drake    Manufacturing,    Miamis- 
burg  OH  45342. 


SPR-4  solid  state  progiamable 
receiver-  Can  be  programmed  for 
short  wave  listening,  amateur  radio, 
broadcasting,  marine  radio,  etc. 
Dual  gate  FET  rf  amplifier,  23  500 
khz  ranges,  three  bandwidths,  high 
and  low  freq  i-f  stages,  notch  filter, 
etc.  Accessories: noise  blanker,  call* 
bra  tor,  speaker,  loop  antenna, 
transceive  adaptor,  dc  power  cord, 
etc*,  $379,00.  Can  handle  signals 
Uke  the  best  in  tube  receivers. 
Extremely  stable. 

Model  2C  receiver,  whUe  de- 
signed for  hamband  use  primarily^ 
will  tune  any  500  khz  segments 
from  3-30  mhz,  Bandspread  calib- 
rated in  1  Ichz.  Selectivity  of  .4, 
2-4,  and  4.8  khz,  $230.  Accessories 
available:  speaker,  $20;  Q-multi- 
piier/speaker,  $40;  cah'brator,  $17. 

Model  R4B  receiver,  covers  500 
khz  segments  from  L5  to  30  mhz.  1 

khz  cahbration.  WiU  transceive  with 
T4XB  transmitter-  .4,  L2,  2.4,  and 


R-5 30  solid  state  receiver,  0,5  to 
30  mhz,  1  khz  dial,  50  khz  cahbra* 
toi,  noise  blanker,  $695.  Speaker, 
$40.  Receiver  has  2,1  khz  passband, 
other  crystal  lattice  filters,  $45  for 
500  hz,  1500  hz  and  6  kliz. 

•  Halliciafters    Co-,    600    Hicks 
Road,  Rolling  Meadows  IL  60008> 

SX-122A  receiver,  538  khz  to 
34  mhz,  calibrated  bandspread  of 
ham  bands,  $395;  accessory  speaker 
and  calibrator,  $20. 

SX-146  ham  band  receiver, 
80-10  meters,  accessory  calibrator, 
speaker,  and  500  hz  filter. 

SX-130  general  coverage  re- 
ceiver, be  band  plus  1,7  to  34  mhz 
in  tluee  bands,  accessory  speaker. 

•  The  Hammarlund  Manufactur- 
ing Co..  loc,  73-88  Hammarlund 
Drive,  Mars  Hill  NC  28754. 

HQ-215  solid  state  receiver, 
covers  80-15  meter  ham  bands  plus 
13  more  200  khz  segments  from 
3.4  to  30.2  mhz.  Also  covers 
28.5-28.7  mhz.  2.1  khz  selectivity 
with  supplied  filter,  $400. 

•  Heath  Company,  Benton  Harbor 
MI  49022. 
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HR-lOB  receiver,  80-10  meters, 
ham  bands  only,  $80.  Calibrator, 
$9. 


r 
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SB-301  amateur  band  receiver,  1 
khz  dial,  calibrator  built  in,  $260. 
AM  or  CW  crystal  filters,  S21.  Six 
or  two  meter  converters,  $20. 

•  Lafayette     Radio     Electronics, 
Box  10,  Syosset,  L.I.  NY  11791. 
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•  National  Radio  Company,  Inc., 
37  Washington  St.,  Melrose  MA 
02176. 
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HRO-500  solid  state  receiver,  5 
khz  to  30  mhz,  1  khz  diid,  $1675. 
Speaker,  $40.  Tu  nes  in  60  bands  of 
500  khz  each,  continuous  coverage. 
50  khz  calibralor  built  in, 

•  Radio  Shack  Corp.,  730  Com- 
monwealth Ave,,  Boston  MA 
02215. 


DX-150  alt  wave  receiver.  Tunes 
dc  hand,  plus  three  short  wave 
bands  to  30  mhz,  SI 20-  Matching 
speaker,  S8. 

•  Herbert    Salch    &  Co.,  Woods- 

boroTX  78393. 

Pro  line  converters^  crystal  con- 
trolfed  single  frequencies,  any  two 
between     108-175    mhz,    squelch, 
$40  with  one  crystal,  $45  with  two.' 
12v. 

SC  line  converters,  single  fre- 
quency from  26  to  250  mhz,  12v., 
$25.  Weather  converter  for  162.55 
mhz  $20,  Squelch  accessory  $18.  ' 


X  hne  converters,  tunable,  9v., 
$33.  Can  be  crystal  controlled  also. 
Squelch  unit  $18  extra.  Models 
cover  150464,  33-48.  118-128, 
144-148,  50-54,  and  26.9-30  mhz. 
See  ad  on  page  21,  March  1969  is- 
sue of  73* 

•  Vanguard  Labs,  196-23  Jamaica 
Avenue,    Hollts.NY    11423. 


H 


Model  407  sLx  meter  dual  gate 
MOSFET,  $35,  same  for  two 
meters, 

3/4  meter  converter,  three  dual 
gate  MOSI  ETs,  $50,  10  meter  oul^ 
put*  Send  for  tlie  free  catalog  of 
preamplifiers  and  converters  from 
Vanguard,  state  of  the  art  in  VHF. 

•  VHF    Associates,    Box    22135, 
Denver  CO  80222, 

•  Westcom     Engineering,     Box 
1504,  San  Diego  CA  92112. 

Noise    blanket    for   use   with 
most  receivers,  transceivers,  S29.50 

RTTY 

•  Alltronics-Howard,     Box     19, 
Boston  MA  02101. 
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Teletype  equipment,  printers 
perforators,  reperforators,  poktr  re- 
lays, distributors,  accessories,  and 
converters. 

•  Aquadyne,  Box   175,  East  Fal- 
mouth MA  02536. 


RTY3  converter,  850/425/175 
hz  shit [s,  3  stage  tllter,  loop  supply 
incL.  $140.  RTY3SB  tuned  for  use 
with  SSB  transceivers,  $180. 
RTY3K,  same  as  RTY3,  but  built 
in  AFSK  generator,  $  160. 

•  Essco,  324  .\ich  Street,  Camden 
NJ  08102. 

Sohd  state  RTTY  demodulator, 
single  channel,  inch  loop  supply 
$132.25,  kit  Dual  channel  unit, 
kit,  $138*25.  Factory  wired  single 
channel  $156.25.  Wired  dual  chan- 
nel $163. 

•  Tuck    Electronics,  2331  Chest- 
nut Street,  Camp  Hill  PA  17011. 

RTTY  terminal  equipment,  so- 
lid state,  modules,  etc. 

Surplus 

Aerospace  Electronics,  Box 
48-495,  Miami  FL  33148, 

Alvaradio  Industries,  3101  Pico 
Blvd.,  Santa  Monica  CA  90405. 

Amber  Industrial  Corp.,  Box 
2129  So.  Sta.,  Newark  NJ  07114. 

Anker  Electronics,  1617  S  Main 
St,  &  Anker  Rd.,  Wilkes-Barre  PA. 

ARC  Sales,  BOx  12,  Worthing- 
ton  OH  43085. 


Aictunis  Electronics,  502  22nd 
SL,  Union  City  NJ  07087. 

Arrow  Sales  Chicago  Inc„  2534 
S  Michigan  Avenue,  Cliicago  IL 
60616. 

Atlantic  Surplus  Sales,  250 
Columbia  St.,  Brooklyn  NY  1123  L 

Barry  Electronics  Corp.,  512 
Broadway,  New  York  NY  10012, 

B  &  F  Enterprises,  Box  44, 
Hathorne  MA  01937. 

Bigelow  Electronics,  Box  71, 
BlufftonOH45817: 

Brigar  Electrordcs,  10  Alice  St,, 
BinghamtonNY  13904. 

C.  &  H-  Sales  Co.,  2176  E 
Colorado  SL,  Pasadena  CA  91107. 

Columtiia  Electronics,  4365  W 
Pico  Blvd.,  Los  Angeles  CA  90019. 

Communication  Sales  Co.,  7231 
Hinds  Avenue,  N.  Hollywood  CA 
91605. 

Cornell  Electronics,  4205  Uni- 
versity Avenue,  San  Diego  CA 
92105. 

Ted  Dames  Co.^  308  Hickory 
St.,  Arlington  NJ  07032. 

Denson  Electronics,  Box  85, 
RockviUe  CT  06066. 

Dow  Trading  Co.,  1829  E  Hunt- 
ington Dx.,  Duaite  CA  91010. 

Fair  Radio  Sales,  Box  1105, 
Lima  OH  45802. 

Gadgeteers  Surplus  Electronics. 
5300  Vine  Street,  Cincinnati  OH 
45217. 

Gateway  Electronics  Corp., 
6150-52  Delmar  Blvd.,  St.  Louis 
MO  63112. 

G  &  G  Radio,  77B  Leonard, 
New  York  NY  10013. 

J.  J.  Glass  Co.,  1624  S  Main  St., 
Los  Angeles  CA  90015. 

Goodheart  Co.,  Box  1220, 
Beverly  HUls  CA  90213. 

Hay  den,  Box  294,  Bay  St.  Lotiis 
MS  39520, 

Jan     Crystals,     2400     Crystal 
Drive,  Fort  Myers  FL  33901- 
J.  &  H.  Outlet,  476  Industrial 
Way,  San  Carlos  CA  94070. 

Jefftronics  Unlimited,  4252 
Pearl  Road,  Cleveland  OH  44109. 

Jennings,  2730  Chanticleer 
Ave.,  Santa  Cruz  CA  95060- 

Jet  Crystal  Co.,  1718  W  Lomita 
Blvd.,  Lomita  CA  90717. 

Liberty  Electronic,  548  Broad- 
way, New  York  NY  10012. 

Mazer  Enterprises,  17740  Bay 
Circle,  Fountain  Valley  CA  92708. 

Mendelson  Electronics  Co.,  516 
Linden  Avenue,  Dayton  OH  45403. 

Meshna,  19  Allerton  St.,  Lynn 
MA  01904, 


118 


73  MAGAZINE 


Military  Electronics  Corp.,  4178 
Park  Avenue,  Bronx  NY  10456. 

Norman  Electronics  Sales,  1413 
Howard  Street,  Chicago  IL  60626. 

North  American  Electronics, 
Box  878,  Plattsburgh  NY  12902, 

Park  Electronics,  Box  78, 
N.Salem  NH  03073. 

Poly  Paks,  Box  942A,  Lynnfield 
MA  01942. 

Quaker  Electronics,  Box  215, 
Humlock  Creek  PA  1862L 

Mike  Ouinn  Electronics,  Elec- 
tronics  BIdg.,  727  Langley  St., 
Oakland  Airport  CA  94614. 

R  &  R  Electronics*  247  S  Mer- 
idan  St.,  Indianapolis  IN  46225. 

Relay  Sales,  2400  Crystal  Drive, 
Fort  Meyers  FL  3390i- 

Selectronjcs,  1206  S  Napa  St„ 
Philadelphia  PA  19146. 

Slep  Electronics  Co.,  Drawer 
178,  EHenton  I  L  33532. 

SoOd  State  Sales,  Box  74, 
Sonicrvillc  MA  02143, 

Surplus  Specialities^  Box  118^ 
PlttsneldMA  01203. 

TAB,  56  Pearl  St.,  Brooklyn  NY 
11201, 

United  Radio  Co,,  56  Ferrv 
Street  Newark  NJ  0710L 

Unity  Electronics,  107  Trum- 
bull Street.  Elizabeth  NJ  07206- 

Test  Equipment 

•  Clemens  Mfg.  Co,,  530  S  Berry 
Rd.,  St.  Louis  MO  63 122. 

•  Heath  Company,  Benton  Harbor 
MI  49022. 

riM-I5  SWR  meter,  160-6 
meters,  1  kvv,  50  or  75  ohms,  $15, 

HM-lOA  tunnel  dipper,  3-260 
mhz,  battery  operated,  $30, 

HN-3I   Cantenna   dummy   load, 

L5  to  300  mhz,  50  ohms,  1  kvv, 
$10. 

HD-20  100  khz  calibrator,  to  54 
mliz,  batterv  operated,  SIS. 

PM-2  100  khz  to  250  mhz  rf 
field  strength  meter,  SI 3, 

•  Lampkin  Laboratories,  Inc., 
Bradenton  1"L  33505, 

•  Omega-T  Systems,  Inc,  300 
Terrace  Village,  Richardson  TX 
750S0, 

•  Paxitronix,  Inc.,  Box  1038, 
Boulder  CO  80302. 

•  Quement  Electronics,  Box 
6000,  San  Jose  CA  95150. 

•  Radio  Shop,  48  Elm  St..  New 
Canaan  CT  06S40. 

•  Redline  Company^  Box  43  K 
Jaffrey  NH  03452, 

Minr-Iab,  ten  test  instruments  in 
one.  VOM,  rf  sig  gen,  af  sig  gen, 
resistor  and  capacity   substitution. 


rf  field  strength,  self  powered,  $25 

pp. 


Signal  tracer  model  SE350,  sig- 
nal strengtii  meter,  output  speaker, 
rf  and  af  amplifiers,  measure  gain  of 
any  rf  or  af  stage,  self  powered, 
$23,50  pp. 

Miniature  AF  signal  generator, 
laboratory  s^rade,  ac  powered, 
10-100,000  hz.  S60pp. 

•  Spectrum  Ltd.  245  Gre^t;  Ctj 
LosGatosCA  95030, 

390-900  mhz  frequency  meter, 
indicates  down  to  2  microwatts, 
500  ua  meter,  $39.50  pp.  Willi 
built  in  100  ua  meter,  $1,50  addi- 
tional, 

•  Svntelex,  39  Lucille,  Dumoni 
NJ  07628. 

SDA  solid  state  decade  amplifier 
converts  VOM  or  VTVM  into  a 
sensitive  audio  and  i-f  milivoltmeler 
or  use  as  preamp  for  counter, 
scope,  etc, J  $35  pp, 

•  The  Technical  Materiel  Corp- 
700  Fenimore  Road,  Mamaroneck 
NY  10543. 

•  Waters  Manufacturing,  Wavland, 
MA  01778. 

Dummv  load  watlmcter  1  kw 
$135.  1500  watt  $145.  Dummv 
load  $65, 


Grand,  Detroit  Ml  48208. 

Self-supporting  tapered  alum- 
inum crank-up  and  fold-over  tow- 
ers. 

•  Microflect  Towers,  3575  25  th 
Street  S£,  Salem  OR  97302.  Light 
weight  aluminum  towers  to  120 
feet  high  in  10  foot  sections.  12-1/2 
lbs  per  section.  Staggered  ladder 
treads  for  easy  climbing. 

•  Rohn,  Box  2000,  Peoria  IL 
6160L  Largest  manufacturer  of 
steel  towers.  Hot  dipped  galvanized 
towers  of  all  kinds:  free  standing, 
guyed,  tilt  over,  etc. 

•  Tri-Ex  Towers.  7182  Rasmussen 
Avenue,  Visalia  CA  93277.  Steel 
towers.  Crank  up,  self  supporting, 

guyed,  rotating. 

•  Tristao  Towers^  415  E  5th 
Street,  Hanford  CA  93230.  Self 
supporting  and  guyed  crank  up 
towers  of  galvanized  steel  and  self 
supporting  crank  up  mini-masts. 

•  Universal  Manufacturing,  6017 
E  McNichols,  Detroit  MI  48234. 
Free  standing  aluminum  towers. 
Towers  to  90  feet. 

•  Vesto,  1916  Clay  Street,  Kansas 
City  MO  64116.  Self  supporting 
steel  lowers. 


TV 

•  ATV  Research »   13tli  &  Broad 
way  N,  Dakota  City  NB  68731. 
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Towers 

•  Dura  Tower  Sales,  Box  322, 
Angola  IN  46703, 

Tilt-up  and  titt-over  steel  towers; 
tilt  up  to  SQ\  and  tilt-over  to  90\ 

•  Gateway  Towers^  7530  Big 
Bend  Blvd,  St,  Louis  MO  63119. 
Free  standing,  crank  up,  crank  up— 
tilt  over,  free  standing*tilt  over,  free 
standing- fold  over  towers  of  alu- 
minum. 

•  Heights  Mfg.  Co.,  4226  Maybury        Vjdicon;  Hitachi  703 8H,  S29.50; 


Build  it  yourself  solid  state  vidi- 
con  cameras,  accessories,  modules, 
lenses,  instructions.  Camera  kits  as 
low  as  SI  17.  Video  module,  S20- 
Vert  module,  $15-  Horiz,  module, 
$15.  RF  osc  module.  SIO,  HV 
module,  SIO.  Free  details, 

•  Denson    Electronics,    Box    85, 
Rockville  CT  06066. 

Used  cameras,  TV  crystals^  vidi- 
cons,  accessories,  lenses,  gadgets, 
send  tor  free  flyer  and  be  amazed. 
World's   largest    collection    of  TV 

stuft; 

•  GUC^    74    Ijfth    Avenue,   New 
York  NY  10011. 

Video  tape  recorders,  vidicons, 
etc. 
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Hitachi  7735A,  $34,50;  Hitachi 
7262.  $34.50  (replacement  for  Sony 
and  Panosonic);  Hitachi  8507, 
$74-50  (Separate  Mesh). 

•  Vanguard  Labs,  196-23  Jamaica 
Avenue,  Hollis  NY  11423 


*• 


\57aia®^3J\^^ 


\ 


Television  camera^  complete, 
great  For  closed  circuit  TV,  luim 
TV,  $28a 

Camera  kit,  including  vidicon 
and  lens,  $100, 

Transmitters,  Transceivers 
&  Linears 

•  Aerotron,    Inc-    (Ameco),   Box 
6527,  Raleigh  NC  27608- 

AC-1  Novice  CW  transmitter, 
40-80  meters,  kit.  TX-62,  six  and 
two  meter  phone-CW  transmitter, 
75W,  SI 60.  \TO-62L  vfo  lor  use 
with  any  VHF  transmiUer,  S70- 
GSB6,  Gonset  sLx  meter  SSB  trans- 
ceiver, 20  watt  PEP.  Gonset  903 
lineitr  amplifier,  two  meters,  500 
watts  PEP,  913  linear  amplifier,  six 
meters  500  watts  PEP,  Communi- 
cator IV,  six  meters,  tr^inscciver,  20 
watts  input. 

•  Allied  Radio  Corp.,  100  N  West- 
em  Ave.,  Chicago  IL  60680- 

TR-106  six  meter  transceiver, 
15  watts  input,  S90.  V-107  VFO 
kit,  six  and  two  meters,  $25.  T-175 
six  or  ten  meter  linear  amplitier 
330  watts  PEP  on  SSB,  120  watts 
AM,  SI 00. 


lA 


Collins  Radio  Co.,  Cedar  Rapids 


HA  o 


KWM-2  transceiver,  175  watts 
PEP,  80-10  meters,  SI  150.  AC  sup- 
ply. SI 53.  PTO,  wattmeter,  patch, 
speaker,  $350.  DC  supply,  $235. 
Mobile  mount,  $255. 


32S3  transmitter,  175  watts 
PEP,  same  ranse  a.s  75S3  receiver. 
$865. 


30L1     linear     amplifier.     1000 
waits  PEP,  80-10  meters.  S520. 

•  Drake    Manufacturing,    Miamis- 
burg  OH  45342. 


TR-4  SSB  transceiver,  80-10 
meters,  300  watts  PEP,  solid  state 
vfo  calibrLitor,  1  khz  dial,  CW  side- 
tone,  S600. 

TR-6  six  meter  SSB  transceiver, 
300  watts  PEP,  calibrator,  S600. 


2NT  100  watt  C^V  transmitter* 
10-80  meters,  $150.  L-4B  linear 
amplifier,  2000  watts  PEP,  80-10 
meters,  two  3-50UZ  tubes,  $750. 

TR44B,  R4B  and  T4B  in  one 
case,  S850, 


T4XB  200  watt  transmitter 
PEP,  80-10  meters  or  any  500  khz 
range  between  1.8  and  30  mhz. 
Covers  I60M  with  accessory  cry- 
stal, S450. 

TC-2  ISO  wait  transmitting  twr^ 
meter  converter,  S300, 

TC-6  six  meter  transmitting  con- 
verter, $250. 

C4  station  console  includes 
clock,  timer,  patch,  wattmeter,  ro- 
tor control,  etc.  $300. 

•  Galaxy    Electronics,    10    South 
34th  St.,  Council  Bluffs  iA  5150K 


GT-550  SSB  transceiver,  550 
watts  PEP,  80*10  meters.  $475, 
Accessories:  RV550  remote  vfo, 
$75;  RF550  rf  console,  S69;SC550 
speaker,  $25;  LAS50  linear  ampli* 
fier  200  watts  PEP,  $495;  PR550 
patch.  S49;  DC  supply,  SI 25;  AC 
supply,  $90;  Calibrator,  $25  (25 
khz);  CW  filter,  S30:  VOX,  $30. 

•  Haf Strom  Technical  Products, 
4616  Santa  Fe,  San  Diego  CA 
92109. 


■^JIT'^ 


I 


LK2000.  2000  watt  PEP  linear, 
S795.  LK2000HD.  3000  watt  PEP 
linear.  S895.  RF2600,  table  top  rf 
section  only,  S595,  PS2000  power 
supply,  S300.  Heavy  duty  PS3000 
supply,  S400,  DL2000  dummy 
load,  S75. 

•  Hallicrafters    Co.,    600    Hicks 
Road,  Rotlinc  Meadows  IL  60008. 


SR400  Cvclone  transceiver, 
80-10  meters,  400  watts  PEP,  $800. 
AC  supply  PS500A-AC,  $130. 
P500DC  supply,  S160. 

SR200n  Hurricane  transceiver, 
80-10  meters,  2000  watts  PEP, 
S1095.  P2000  AC  supply,  S450. 

HA20  VFO/VSWR  console  for 
400  or  2000,  S200. 

•  The  Hammarlund  Manufactur- 
ing Co,,  Inc.,  73-88  Ilaminarlund 
Drive,  Mars  Hill  NC  28754. 

•  Heath  Company.  Benton  Harbor 
MI  49022. 


HW-lOO,  80-lOM  transceiver 
(SSB),  180  watts,  S240.  Speaker, 
SI9.  DC  -supplv.  S65-  AC  supplv, 
S50. 

H\V.12A,  80M  SSB  transceiver, 
200  waits  PEP.  SI 00.  H\V-22A, 
transceiver.    SI 05.    H\V-32A, 
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20M  transceiver,  SI 05.  Calibrator, 
$9.  Microphone,  $8.50.  DC  and  ac 
supplies  same  as  above. 


HW-17   2M  AM   transceiver  25 
watts  inputj  S130.  DC  supply,  S25. 


>  .:.      i^J-^j;^-—- ""■-'    •       ■    ■'  '■^■^'^' 


•  ~# 


ra  ^  ri  r»  (J 


DX-6013   transmitter,  90  watts, 
80-10  meters,  plione  or  CW.  $80. 


HG-lOB  VKO  for  use  with 
UX-60,  HW-16,  etc.,  80  thru  2M 
calibration,  output  3.5-4,  7-7.425, 
and  8-9  nihz  ranges.  $40. 


i 


H\V'16    CW    transceiver,   covers 
first   250  khz  of  80-40-15  meters 

(Novice),  75  wattK  input,  $110. 


AM,  5  wattK,  crystal  controlled, 
super  regen  receiver,  $45.  HW-30, 
sarne^  only  for  two  meters.  Mobile 
power  supply,  $18. 


^ 


SB-500',  two  meter  tmn emitting 
converter  for  SSB,  used  with  exist- 
ing 6  or  10  meter  SSB  transceiver, 
140  watts  PEP,  $180. 


SB-401  SSB  transceiver,  80-10 
meters,  180  watts  PEP,  1  khz  dial, 
will  work  with  Heath  SB-301  re- 
ceiver, buiil  in  power  supply,  $285* 


SB-200  matching  linear  ampli- 
fier, 1200  watts  PEP,  built  in  power 
supply,  $220. 


SB-llOA,  six   meter  SSB  Irans^ 
ceiver,  180  watts  PEP,  $299. 


SB-630   station   console,  digital 
clock,  swr  meter,  patch,  timer,  etc., 

$75. 

•  Henry  Radio  Stores,   11240  W 
Olympic,  Los  Angeles  CA  90064, 


^ 


2K-3  linear  amplifier,  80-10 
meters,  2000  watts  PEP  (plus), 
S745,  complete  with  power  supply. 
Can  be  driven  with  most  SSB  trans- 
ceivers. 

3K  linear  amplifier,  80-10  me- 
ters.  continuous  1  kw  input  duty 
(or  more)  for  RTTY,  etc.,  $895. 
Power  supply  built  in.  Either  linear 
available  in  console  or  desk  models. 

•  Hunter  Sales,   Inc.,  Box   1128, 
Des  Moines  lA  503 11- 


HW-29     six   meter    transceiver* 


SB-IOL  80-10  meters,  180 
w^atts  PEP,  SSB  transceiver,  1  khz 
diaK  WCW  sidetone,  S370. 


Bandit  2000C,  linear  amplifier, 
five  bands,  kit  form,  2000  watts 
PEP 

•  Lafayette     Radio     Electronics^ 
Box  10,  Syosset,  LJ-  NY  1 I79L 

•  Linear  Systems,  Inc.,  220  Air- 
port Blvd.,  Watsonville  CA  95076, 

SB-34  SSB  transceiver,  80-15 
meters,  $450.  SB2-LA  linear  ampli- 
fier, $260,  SB3-DCP,  dc  power  in- 
verter for  mobile  operation  (SB-34 
has  ac  power  supply  butlt  in  and  is 
solid  state  except  for  power  stages). 
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vox  unit,  S3S.  25  khz  calibrator, 
S29,  Microphone,  S15* 

•  National  Radio  Company,  Inc., 

37    Washington    St,,    Melrose    MA 
02176, 


NCL-2000     linear     amphtler, 
$685,  complete  with  power  supply. 

•  RF  Communications^  Inc.,  1680 
University  Avenue,  Rochester  NY 
14610. 

•  Signal  One,  2200  Anvil  St,    N, 
St.  Petersburg  FL  33710 


NCX-500,  80-10  meter  SSB 
transceiver,  500  watts  PEP,  $425. 
AC  power  supply,  S99.  AC  supply/ 
speaker  console,  $110.  JOO  khz 
calibrator,  S 26.60* 


CX7  deluxe  integrated  station, 
solid  state,  10-160  meters,  100  hz 
frequency  readout,  dual  VFO's,  ac 
supply  built  in,  300  watts,  noise 
blanker,  etc.,  S1600  (or  more). 

•  Slep  Electronics,  2412  Highway 
301N,  EUenton  FL  33532, 


linears,  10-300  pf  7500v,  $32.50 
pp_  complete  with  gear  drive  train, 
mounting  bracket 

•  Spectronics.  Box  356,  Los  Ala- 
mitosCA  90720. 

FTUX400  transceiver,  25  khz 
calibrator,  8040  meters,  500  watts 
PEP.  ^idetone,  offset  tuning,  $600. 
Speaker  $15. 

FTDX2000  linear  ampIiHer, 
1200  watts  PEP,  SWR  bridge  built 
in,  solid  state  power  supply,  S250, 

FVDX400  vfo  for  use  with 
transceiver  for  split  frequency  op- 
eration, $100* 

•  Swan  Electronics  Corp.,  417  Via 
Del  Monte,  Oceanside  CA. 

260  Cygnet  260  watts  SSB  tran- 
sceiver, built  in  ac/dc  supply  and 
speaker.  80-20-15-10  meters,  S435. 
270  Deluxe  Cvgnet  80-10  meters, 
S525.  508  external  vfo,  SI 25,  Lin- 
ear amplifier,  including  ac  power 
supply,  1200  watts^  for  270  and 
260,  $295- 

500C  SSB  transceiver.  8040 
meters,  520  watts  PEP,  S520.  AC 
supply  with  speaker,  $105.  DC  sup- 
ply. $130.  Phone  patch,  $28. 


NCX4000,  80-10  meter  SSB 
transceiver,  1000  watts  PEP,  all 
solid  state  except  power  stages, 
S995. 


Jennings  variable  capacitors  for 


350C  transceiver,  similar  to 
500C  except  no  calibrator,  side- 
band switching,  ANL,  etc.,  $420* 

250  six  meter  SSB  transceiver, 
240  watts,  S420. 

Mark  II  Linear  amplifier,  2000 
watts  PEP,  S395,  Power  supply, 
$235. 

•  VHF    Associates,    Box    22135, 
Denver,  CO  80222. 


STICKY  RELAY  COWTACTS 

I  bought  a  new  Dow-Key  antenna  relay 
for  my  Heath  Seneca  VHF-1  transmitter,  and 
experienced  a  problem  with  the  relay  con- 
tacts sticking  when  the  function  switch  was 
returned  to  the  stand-by  position.  The  trou- 
ble was  that  the  Seneca  was  emitting  a  signal 
before  the  antenna  relay  contacts  had  closed 
afnd  thus  the  contacts  arced  and  welded  to- 
gether. 

The  problem  was  solved  by  utilizing  the 
"Remote  Control'*  terminals  on  the  octal 
socket  on  the  back  panel  of  the  Seneca,  I 
just  wired  these  contacts  into  the  external 
contacts  on  the  antenna  relay  so  that  the  re- 
mote control  terminals  were  shorted  only  af- 
ter the  relay  had  closed,  thus  preventing  the 
Seneca  from  transmitting  before  the  relay 
had  closed.  No  futher  trouble  was  exper- 
ienced with  sticking  antenna  relay  contacts. 

This  same  trick   may  be  used   with  any 


transmitter  using  a  relay  for  antenna  switch- 
ing, as  long  as  the  antenna  relay  has  two  nor- 
mally open  contacts.  If  the  transmitter  does 
not  have  several  contacts  that  must  be  closed 
before  the  transmitter  will  transmit,  the  key- 
ing terminals  may  be  used  in  the  same  man- 
ner; just  make  sure  that  the  keying  terminals 
must  be  shorted  before  the  transmitter  will 
transmit,  and  then  wire  the  terminals  into 
the  antenna  relay*s  external  contacts. 

Steve  Harrison  WB6PKA 

SEXtupler  Corrections 

Page  62,  November,  1 969,  Fig.  4.  The  fila- 
ment transformer  primary  should  connect  be- 
tween  the  filament  switch  and  the  hv  switch 
and  should  not  be  black-dotted  to  short  out 
the  line.  The  left  side  of  the  time  delay  switch 
should  not  be  black-dotted  to  the  lower  line. 
As  shown  the  circuit  is  more  of  an  acme  fuse 
tester  than  a  SEXtupler. 
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NOW!  USE  YOUR  TAPE  RECORDER  TO  LEARN  CODE! 

Read  code  like  a  Pror  It's  easy!  PICKERING  CODEMASTER  tapes  give 
pro/essiorra/  instruction  on  your  own  tape  machine  from  digital  com- 
puterized tapesf  They  can't  be  matched  for  timing  accuracy!  Beginners 
get  course  of  professional  instruction  at  5-9  WPM  right  on  the  tape! 
Practice  for  General  and  Amateur  Extra  ranges  from  11  to  30  WPM, 
Nothing  else  like  it!  See  below  for  CODEMASTER  tapes  you  need.  Get 
up  to  speed!  Order  today! 


Ah 


V 


CM'l:  for  the  baginncr.  A  coin* 
pJete  coufS6  of  instruction  is  on 
tlii  tipe.  Prictice  material  at 
5,   7,   9   WPM.   Prepares  you   for 

Novice  #xam.  Indludes  code  groupi 
and  punctuation. 


iif 


CM-lVj:  An  mtermediate  tapa,  as- 
pect a  I  Ijf  fof  General  Class  exam 
study,  ^fo  tnstfiiction:  just  prac- 
tice. Vz  hr  11  WPM:  1  hr  14  WPM: 
*4  hr  at  17  WPM.  Includes  coded 
groups  and  straiglit  text. 


rm 


CM -2:  For  Eitri-CUss  license 
study.  Mostly  straiglit  text;  soma 
codo  froLips.  1  hour  at  20  WPM; 
Vz  hQut  each  at  25  and  30  WPM. 
For  real  QRQ.  play  this  tapt  H 
twice  speed? 


CODEMASTER  tapes  are  2*trtck  monaural:  avaifable  in  two  siiesr  7'inch  reef  {3%  IPS)  and  2V*-lnch  rael  (1%  IPS). 
Wiir  play  on  any  but  fulKtracli  machine.  SPECIFY  both  typa  and  siia  of  taps  you  want.  Any  tape,  $5/95  postpaid  USA 
4th  class.  Any  two  tapes,  $1LOO:  all  three.  S15.00  PPO.  Immediate  delivery.  CODEMASTER  tapes  are  mado  only  by 
Plckirifig  Radio  Companyp  P.O,  Box  29-A ,  Portsmoutfi,  R,  I.  02871-  Satisfaction  guarantaed. 


Low-Band  Nomograph 

How  many  times  have  you  picked  up  a 
40  meter  crystal  and  wondered  whether  or 
not  it  was  usable  on   10  meters?  Or,  how 

about  the  times  you  wanted  to  check  for 
spurious  radiations  on  other  bands  when  you 
were  on  80  meters?  In  such  cases,  you  got 
out  the  pencil  and  paper  and  started  multi- 
plying the  crystal  frequency  by  different 
multipliers  until  you  arrived  at  the  answer 
you  were  looking  for. 

Well,  here  is  a  nomograph  which  takes  a 
considerable  amount  of  the  figuring  out  of 
it.  By  laying  a  straightedge  from  your  80 
meter  crystal  frequency  through  the  locating 
point,  you  can  tell  at  a  glance  whether  the 
same  crystal  is  usable  on  another  band.  At 
the  bottom  of  each  band,  the  correct  multi- 
plier, with  reference  to  the  80  meter  crystal 
frequency,  is  also  shown. 

Additionally  you  can  check  whether  or 
not  a  crystal  is  usable  on  a  higher  frequency 
band  by  laying  a  straightedge  tlirough  the 
frequency  and  the  locating  point.  If  the 
multiplier  of  the  lower  band  is  an  integer 
and  not  a  fraction,  then  it  is  usable  and  a 
glance  will  show  the  approximate  frequency. 

The  dotted  line  shown  on  the  nomograph 
serves  as  an  example.  An  80  meter  crystal 
marked  3.625  mhz  will  produce  harmonics 
on  both  40  meters  and  10  meters  at  approxi- 
mately 7 •25  mhz  and  29.0  mhz  respectively. 
Additionally,  of  course,  it  shows  that  by 
using  a  quadrupler  and  doubter  or  three 
doubler  stages  (X8),  you  could  use  the  80 
meter  crystal  on  10  meters.  One  step  further 
says  that  if  you  had  a  40  meter  crystal 
marked  7.25  mhz,  a  quadrupler  stage  or  two 
doubler  stages  would   provide  a   10  meter 
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frequency  at  29,0  mhz.  The  (X8)  multipher 
divided  by  the  (X2)  multiplier  gives  the 
required  multipUcation  of  (X4). 

So  replace  that  pad  and  pencil  with  a 
straightedge  for  those  quick  answers  when 
you  don*t  need  to  know  a  precise  number. 
Think  of  the  time  for  rag-chewing,  you  might 
pick  up.  .  .  ,  E.  R.  Davisson  IC9VXL 


YOUR  CALL 
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(continued  from  page  4) 

Contest  buffs  detest  net  per^ionnei.  Phone  opera- 
tors constantly  denigrate  CW  practitioners.  RTTY 
fans  demean  phone  patchcrs-  VHF  men  have 
contempt  for  low  band  operators.  AM  boys  are 
revolted  by  SSB'ers.  Designers  and  constructors 
hate  "appliance  operator^."  Technicians  distrust  all 
higher  grade  licensees.  Old  timers  resent  "Johnny- 
come-latelies/'  Youth  maligns  age.  And  so  forth, 
and  so  on,  ad  infinitum* 

Is  it  any  wonder  that  in  the  world  at  large, 
where  tlie  divisions  are  even  more  marked,  there 
are  irreducible  tensions  and  schisms?  Is  it  so 
strange  that  human  society  suffers  constantly  from 
the  syndromes  of  fear,  distrust  and  hatred,  since 
the  stakes  are  so  much  higher  •  .  •  life  or  death; 
destruction  or  survivaL  The  microcosm  reflects  the 
macrocosm,  does  it  not? 

Whatever  your  persuasion,  or  even  if  you  have 
none  at  all^  one  thing  you  must  grant.  It  took  a 
Roman  Catholic  Prelate  to  make  the  most  mean- 
ingful attempt,  to  date,  to  overcome  this  universal 
problem.  Pope  John  XXIII  was  the  one  individual 
who  actually  formulated  a  viable  modus  operandi, 
through  which  some  progress  might  eventually  be 
made.  I  am  speaking  of  Ecumenism,  This  is  the  key 
to  everything.  This  is  the  foundation  stone  upon 
which  an  indestructible  bastion  of  unity  may 
finally  be  built 

This  is  true  of  differing  faiths  and  nations.  And 
it  is  no  less  true  of  all  sorts  of  contending  factions, 
no  matter  how  small,  no  matter  how  trifling  in  the 
larger  scheme  of  things*  The  spirit  of  Ecumenism, 
if  applied  to  situations  where  contentiousness  and 
angry  confrontation  exist,  may  overcome  all  these 
problems,  when  all  else  has  fallen  short. 

Well,  how  about  us?  How  about  the  constant 
intra-mural  tensions  in  ham  radio?  Are  they  pid- 
dling little  differences  of  no  concern?  Are  they 
unimportant  trifles  which  do  us  no  injury?  Arc 
they  mere  annoyances,  to  be  tolerated  with  a  shrug 
of  insouciant  resignation?  Shall  we  continue  to  say, 
^That's  the  way  of  the  world.  That*s  human 
nature,  and  you^I  never  change  it"? 

In  my  judgment  is  is  still  not  too  late- 1  believe 
that  these  differences  are  still  too  small  and 
unimportant  to  outweigh  the  positive  areas  in 
which  we  all  see  eye  to  eye.  But  the  world  is 
changing  fast,  and  extreme  positions  are  polarizing 
rapidly  toward  even  wider  and  more  unbridgeable 
gulfs.  I  feel  deeply  that  all  of  us  must  seek  the 
means  by  which  to  build  a  mighty  sense  of 
solidarity  throughout  our  entire  fraternity.  I  think 
that  if  we  do  not  do  this,  that  if  we  fail  to 
understand  that  there  are  strong  exterior  forces, 
bent  on  compromising  or  destroying  our  privilege, 
we  may  find  ourselves  becoming  witnesses  to  the 
death  agonies  of  Amateur  Radio  as  we  know  it, 
and  as  we  would  like  to  see  it  remain- 
Let's  not  forget  that  great  slogan  of  the  early 
American  colonists,  '^United  we  stand  ,  .  .  Divided 
we  fall*" 

Tve  just  written  a  letter   to  FCC  Chairman 


Nicholas  Johnson,  concerning  a  recent  appearance 
on  network  television,  in  which  he  made  some 
allegations  with  wiiich  I  totally  disagree.  I  took  the 
additional  opportunity,  since  I  was  also  disturbed 
over  other  matters  with  respect  to  Amateur  Radio, 
to  give  voice  to  some  opinions  shared  by  many  of 

you.  While  there  are  lliose  who  will  feel  Uiat  any 
individual  expression  of  ideas  to  the  FCC  would 
tend  to  be  inimical  to  the  cause  of  our  hobby,  in 
my  view  there  has  been  ample  precedent  for  this. 
When  ARRL  communicated  with  FCC  in  this 
self-same  manner,  urging  the  adoption  of  Incentive 
Licensing,  it  was  clearly  an  exercise  of  this  type  of 
unilateral  contact.  Yet,  I  do  not  seem  to  recall  any 
prior  discussion  in  the  pages  of  QST  with  respect 
to  the  forthcoming  changes  that  the  League  was 
about  to  propose.  The  discussion  occurred  after- 
wards .  -  -  and  how!  On  the  air,  in  magazines  like 
this  one,  in  private  conversation  . ,  .  yes!  There  was 
surely  plenty  of  discussion;  but  not  in  QST,  There, 
excepting  for  a  few  letters  from  dissident  and 
clearly  benighted  ignoramouses,  all  such  discussion 
was  conspicuous  by  its  utter  absence. 

About  my  letter  to  Johnson  itself;  there  isn't 
anything  in  it  that  has  not  appeared  in  these 
montWy  journals  of  mine*  I  told  the  Chairman 
exactly  how  I  and  tens  of  thousands  of  licensees 
feel  about  the  past  year  of  re-structure.  I  told  him 
what  1  and  the  others  think  of  the  second  phase, 
and  what  it  will  mean  in  terms  of  our  good  and 
welfare.  This,  despite  objections  from  those  who 
feel  differently,  is  not  '*making  waves.'*  It  is  merely 
an  exercise  of  that  peculiarly  unique  American 
birthright,  good  old  Freedom  of  Speech. 

The  most  important  thing;  I  urged  him  to  see  to 
it  that  FCC  hold  public  hearings,  whenever  any 
changes  in  structuring  are  contemplated.  If  ever  the 
Commission  should  decide  to  consider  any  change 
in  any  area  of  the  licensing  structure,  there  should 
be  as  wide  and  open  a  discussion  as  possible,  with 
aU  interested  and  concerned  parties  participating; 
not  merely  one  group  which  alleges  that  it  speaks 
for  everybody; 

I  cannot  see  any  possible  objection  to  such 
public  hearings.  At  least,  all  views  would  be  heard, 
and  a  fair,  objective,  impartial  body  of  fact  would 
emerge,  thus  enabling  the  Commission  to  deliber- 
ate in  a  much  more  intelligent  and  representative 
fashion, 

*  *  1- 

More  people  are  complaining  about  TV  com- 
mercials these  days.  This  is  one  of  the  fastest 
growing  topics  of  discussion  on  the  bands*  Since 
my  business  is  writing  a  sort  of  doggerel,  I've 
decided  to  register  my  comments  in  the  disreput- 
able and  rattier  gauche  manner  of  my  craft,  I  will 
not,  however,  set  it  to  music.  1  write  good  songs, 

Ode  to  TV 

Banal,  revolting  nauseating  box, 
A  plague,  a  pest,  foul  pestilence,  a  pox, 
A  smell,  a  stench,  an  odor  rank  and  ripe. 
Dull,  crashing  bore,  insufferable  tripe. 

TV  brings  you  high  adventure. 
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Squirt  your  armpits^  soak  your  dentme- 

Win  a  mate  who'll  share  your  pillow, 

Uj*e  SOS  instead  of  Brillo, 

Rev! on  for  your  fingernaOs 

Endcn  for  your  dandruff  scales 

MaybeUine  for  longer  lashes 

Unguentine  for  sunburn  rashes 

Roto  Rooter  for  a  flood 

Geritol  for  tired  blood 

Kraft  for  all  your  midnight  snacks 

Dingy  floors?  Use  Johnson's  wax. 

Solid  state  by  Motorola 

Liquid  state  by  Pepsi  Cola 

Wonder  Bread  to  make  kids  tlnive 

Groom  your  hair  with  VO  Five 

Switch  to  this  brand.  Change  to  that. 

Smoke  a  thin  smoke,  smoke  a  fat 

All  up  and  down  the  whole  damned  map 

The  air  is  filled  with  solid  crap! 

This  shallow,  vapid,  rank  inanity 
Must  deal  destruction  to  our  sanity. 
I  state  With  validity  and  lucidity 
To  hell  with  audio-video  stupidity. 


Almost  every  foreign  amateur  radio  society 
provides  an  outgoing  QSL  service-  I  would  be  the 
very  last  to  critize  the  work  that  QSL  bureaus  are 
doing.  It  is  a  thankless  job,  tedious  and  monoton- 
ous. But  only  half  the  job  is  being  done. 

It  seems  incredible  that  ARRL  consistently 
refuses  to  consider  the  establishment  of  an  out- 
going service,  so  that  our  cards  might  be  sent  out  at 
a  saving  of  many  dollars.  The  cost  of  QSLIng  is 
becoming  prohibitive  to  the  average  man,  who  has 
to  work  for  a  living.  It  is  going  to  rise  even  higher, 
according  to  indications.  Postage  rates  are  going  to 
rise  asatn,  and  it  is  ridiculous  not  to  avail  ourselves 
of  the  economy  that  this  type  of  service  could 
provide. 

I  suggest  that  those  who  find  this  idea  meritor- 
ious should  write  their  Directors  and  ask  for  his 
position  on  the  question.  Perhaps,  if  enough  hams 
write  and  ask  about  it,  there  will  be  more  than  an 
ambiguous  platitude  for  an  answer. 

^  ^  3|e 

There^s  a  little  story  about  a  rather  crusty, 
frontier- type  United  States  Senator »  who  was 
invited  to  a  very  posh  Embassy  banquet  in  Wash- 
ington. The  soup  was  served,  and  it  was  scalding 
hot  The  Senator  took  one  spoonful  of  it,  and  it 
burned  his  tongue  so  badly  that  he  spit  it  out^  all 
over  the  rather  amply  endowed  bosom  of  his 
dinner  partner,  who  was  the  wife  of  some  foreign 
ambassador-  There  was  stunned  silence^  and  an  air 
of  shocked  disbelief  at  his  faux  pas, 

[The  Senator  was  non-plussed  for  only  a  brief 
moment.  Then  he  looked  around  the  room  and 
said,  "You  know.  Til  bet  some  damned  fool 
would Ve  swallowed  that  stuff/^ 
'  Well,  friends,  some  damned  foolsll  swallow  just 
about  anything! 

IL        Take,  for  example,  some  of  the  letters  that  crop 
,P  .  ,.  „„ae„.  ..„„  or .  ... 


COLUMBIA 


(We    have    to   get    rid  of  these    items 
now— 'cause  we  gotta  have  the  space!) 

TAMAR   12V.  MOBILE  RF  POWER  AMPLIFIER 

This  is  a  very  compact  RF  Amp.  Originally  mfg. 
for  light  aircraft.  Frequency  118'128MC.  Easily 
converted  to  2  or  6  meters.  Has  built  in  transistor- 
ized power  supply.  Uses  1  ea.  6360;  1  ea.  OB2, 
supplied  with  schematic.  Less  tubes.  Special  ciose- 


CV-253/ALR  38  1000  MC  TUNEABLE 
COfMVERTER 

Excei=  Cond.  Late  Model, „„ ,....,  SI 50.00 

COMMAND  RECEIVERS 
190-550KC  Q-5er  Good  Conditron.... ..$14.95 

190-550KC   A,R,C.   Type   R-11    Commercial   Late 

Model  ExL  Condition ..,.».,.^..... $t4,95 

540-1 600KC  A,R.C,  Type  R-22  Commercial  Late 

Model  Ext.  Condition,.., , ..$19.95 

1.5-3MC  Marine  Band  ExL  Condition, ,„$19.95 

3'6MC  75&B0  Meters  Exl.  Condition .£14.95 

6-9MC  40  Meters  Good  Condition S14,S5 

TELETYPE  CONVERTER  TERMINAL  UNIT 

AN/FGC-tC  Dual  Diversity  Audio  RTTY  Converter 

can  be  used  with  any  type  receiver.  These  are  new 

and  shipped  in  original  factory  crates  with  all  spares 

—    • * SI  49.50 

IP-69/ALA-2  PAN  ADAPTER 
This   compact   unit   can   be   used   with   most  Ham 

Receivers  after  conversion.  Complete  with  con- 
version   info  and   schematic.    Like   new  condition 

COLUMBIA  PAYS  CASH  FAST 

For  your  surplus  mHitary  electronic  equipment  and 

all  kinds  of  lab  grade  test  equipment.  Write  or  call 
collect  for  top  dollar.  Highest  cash  offers  in  the 
country.  We  pay  all  shipping  &  insurance.  Let  us 
prove  to  you  what  wve  promise. 

COUIMIM  EUCIRONICS 

|Dept.7  4365  W.  PicoB^vd.,  Los  Angeles,  CaL  90019 


PROFESSIONAL  REPAIR  AND  CALIBRATIOM  SERVICE 

Specu^list    in   the  main!€ndrtcc  and  calibration   of  schoors  electronic 
JaborAtory  ^liipment,  test  dquipnnent  and  amateur  equipment    Prompt 
service  by  holders  of  amateur  and  commercial  FCC  licenses    Write  for 
shippmg  tnstru ebons 

PAWTROfSJICS  OF  VrRGllMIA.  IlSja 

6608  Edsall  Rd, 

Alexandria,  Virginia  22312 


VibropleX 


ENJOY   EASY, 

RESTFUL   KEYING 

$20.95  to  S43.95 

THE   VliROPLEX 

CO.,   INC. 

833   Br^adwey, 

N.Y.,  N.Y,    10003 


J 


CUSTOM    TRANSFORMER    DESIGN    &    MANUFACTURE 

Write  today  for  &  free  quota  Hon  ori  any  transformer,  choke, 
or  saturable -reactor.  Each  unit  will  be  designed  and  manu- 
factured to  your  exact  specincations-  Standard  E-I  and  tape 
v^iiund  "C*  cores  are  av^a liable.  Quantities  from  single  units 
to   production   runs   may   ba   iccommodited, 

PETER   W.   DAHL  CD. 

5325   Annette   Avt..    £1    Paso.    Te*as  79924 
Tetei  9 [5-75 1 -4858 


DECEMBER  1969 


125 


mama 


periodicaL  These  indicate  thai  the  wTiters  have 
been  brainwashed  into  a  belief  that  anything  which 
emanates  from  the  Newington  ''fountainhead' 
must  be  true,  beyond  perad venture.  There  seems  to 
be  a  precept;  an  axiom,  if  you  hke,  amounting 
ahnost  to  an  article  of  faith,  that  if  anything 
concerning  ham  radio  is  pubhshed  by  the  League, 
then  it's  just  got  to  be  so* 

The  tone  of  some  of  these  letters  is  so 
insufferably  pious  as  to  make  the  gorge  rise.  These 
goody-goody  boys,  fired  with  all  the  zeal  of  a  holy 
crusade,  make  me  want  to  vomit! 

Here  are  a  few  examples  from  recent  issues  of 
OST,  I  need  not  make  too  probing  an  examination 
of  them,  for  they  are  fairly  transparent.  Besides, 
why  denounce  them?  They're  not  worth  it.  We  all 
know  about  sow's  ears  and  silk  purses. 

",  *jnccntive  licensing  is  good  for, , -national 
preparedness." 

Outside  of  statements  to  this  effect  in  QST, 
I  cannot  find  a  single  piece  of  evidence  to 
support  any  contention  that  anyone  in  the 

Defense  Department  or  any  other  Depart- 
ment of  the  Government  said  it, 
"• ,  .reawakened  my  interest  in  learning  more 

theory,  particularly  solid-state  techniques." 

Very  interesting.  So  how  come  the  Extra 
Class  exam  has  no  more  about  solid  state 
than  it  did  five  years  ago? 
'\  .  .Fm  now  ready  to  apply  for  another  DXCC 

endorsement." 

A  total  non-sequitun  90%  or  more  of  the 
avid  DX'crs  are  in  the  general  class.  And  no 
single  group  has  been  more  opposed  to 
Incentive  Licensing  that  the  generals.  And, 
incidentally,  no  other  group  has  lost  more 
frequencies. 
"- .  .recent    polls    taken    by    the    League  (my 

emphasis)  concerning  policies  indicate  our  League 

- .  js  tapping  the  members  for  new  ideas.""* 

This    is    certainly    news    to    every    ARRL 
member.  Where  in   the  world  has  this  guy 
been?  Or  out  of  the  world? 
", .  .believed  for  years  that  strength  in  amateur 

radio    is    the   quality    and    not    the    quantity   of 

opera  ters»" 

So  who's  claiming  that  Elements  4A  and  4B 
will  transform  lousy  operators  into  good 
ones?  This  is  arrant  nonsense,  and  1  can't 
believe  that  even  the  fellow  who  wrote  it, 
actually  believes  it, 
'\ ,  .1    consider    the    League    to  be  the  most 

important  and   most  influential   driving  force  in 

amateur  radio  today." 

True,  Bui  how  much  better  it  would  be  if  it 
were  also  the  most  democratic  and  repre- 
sentative force  as  well,  instead  of  a  compla- 
cent, self-satisfied,  unresponsive  one. 
".  .  .the  majority  are  behind  and  beside  you/ 
Evidently  he  means  the  majority  of  Direc- 
tors, SCM's,  and  other  League  appointees, 
none  of  whom  ever  seem  to  have  any 
differences  of  opinion  with  the  official  line. 
The  same  writer  states  further  . . 


. .  .minority   which  invokes  to  force  its  will 
. .  .by    their   own    selfish,    self-righteousness   and 

narrow-mindedness  they  will  destroy.'* 

A  clear  case  of  tlie  pot  calling  the  kettle 
black.  The  only  minority  forcing  their  will 
in  this  fashion  is  the  entrenched  minority  in 
Newington.  The  membership,  not  the  lead- 
c  IN  [lip,  is  the  majority.  And  tlie  total  League 
membership  is  but  a  minority  within  the 
total  ham  population. 
". .  A  think  the  number  of  Extra  Class  opera- 
tors will  increase  greatly  after  November  1969.' 

If  FCC  believed  this  canard,  why  did  they 
finally  rescind  the  Phase  Two  CW  provisions 
wholly?  The  FCC  examined  Phase  One  in 
retrospect,  and  found  nothing  to  indicate 
that  further  implementation  as  originally 
projected,  for  CW,  at  any  rate,  would 
accomplish  the  expected  results*  This  idea 
stated  by  the  correspondent  was  based 
solely  upon  the  wishful  thinking  of  the 
original  proponents  of  re-structing.  How 
egotistical  to  refuse  to  allow  for  the  possibil- 
ity that  they  might  have  been  wrong  in  the 
first  place. 
Well,  folks,  as  I  said  in  the  beginning,  some 
damned  foolsll  swallow  Just  about  anythingi  Nicht 
wahr? 

*  *  * 

In  November  of  1963,  when  President  John 
Kennedy  was  assassinated  in  Dallas,  a  tremendous 
hue  and  cry  went  up  to  illegalize  firearms.  Despite 
11  ic  furor  and  the  public  clamor  for  action,  the 
final  upshot  was  that  no  effectual  legishition  was 
enacted.  Why? 

Later,  when  Rev.  Martin  Luther  King,  Jr.,  and 
Senator  Robert  Kennedy  were  gunned  down, 
similar  demands,  ever  more  insistent,  were  made. 
Again  the  movement  toward  firearms  control  was 
circumvented.  Why? 

Every  single  time  a  program  of  anti-gun  laws  is 
instituted,  it  is  anticipated,  met,  and  foiled-  Why  is 
this  always  the  case?  And  how  does  it  come  about? 

The  answer  is  no  mystery.  One  force,  dedicated 
to  one  purpose,  has  withstood  all  these  attacks  for 
many  years.  The  National  Rifle  Association  has 
stood  between  these  public  onslaughts  and  the 
Second  Amendment  to  our  Constitution,  part  of 
our  Bill  of  Rights,  which  guarantees  the  citizens' 
right  to  bear  arms! 

Well,  how  is  the  NRA  able  to  accomplish  this 
Herculean  mission?  It  does  so  through  the  so-called 
"gun-lobby,"  What  is  a  gun-lobby?  It  is  a  combina- 
tion of  forces,  within  and  outside  of  the  NRA, 
which,  by  many  methods,  constantly  works  in  the 
interests  of  the  gun  sport  group  in  all  possible 
areas. 

It  supports  a  large  effective  information  center, 
which  publishes  and  distributes  educational  mater- 
ial, legislative  bulletins,  news  letters  and  other 
printed  matter.  It  works  in  conjunction  with  state 
fish  and  game  authorities,  training  youth  in  safe 
gun  handling,  and  authorizing  the  issuance  of 
hunting    licenses.   This    has   alone    created   good 
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public  relations,  because  it  has  cut  down  gun 
accidents  tremendously-  It  engages  in  legislative 
propaganda  among  members  of  the  Congress.  It 
issues  press  releases  which  acquaint  the  pubhc  with 
the  positive  side  of  gun  sports.  It  keeps  in  constant 
touch  with  the  gun  owners,  hunters  and  collectors, 
urging  them  to  write  to  their  representatives  in  the 
Senate  and  the  Congress,  In  short,  it  does  a  job  of 
pubhc  relations  which  has  been  eminently  success- 
ful in  protecting  the  interests  of  this  particular 
group  of  American  citizens. 

You  can  go  down  the  line.  Hundreds  of 
organized  groups  have  maintained  their  security 
from  unwarranted  attack  (and  sometimes  war- 
ranted attack)  by  means  of  this  method.  Medicine, 
manufacture,  finance,  press,  radio  and  TV,  agri- 
culture, shipping,  veterans,  mental  health  groups, 
fraternal  organizations,  rehgious  groups,  trade  un- 
ions. .  .and  countless  others. 

And  what  is  Amateur  Radio  doing  while  this  is 
going  on?  Fl!  tell  you  what  Amateur  Radio  is  being 
told  to  do.  It  is  being  advised  to  volunteer  for  the 
Kiwanis  club  luncheon,  to  put  on  a  hobby  show 
for  the  local  PTA,  to  write  a  little  story  for  the 
business  house  organ,  to  deliver  a  message  to  a 
serviceman's  mother  and  then  tell  the  local  press 
about  it  etc.,  etc. 

When  is  the  League  going  to  wake  up?  When  is 
it  going  to  realize  the  fact  that  we  need  to  get  into 
the  water  in  order  to  swim? 

Thousands  of  dollars  are  being  accumulated  by 
the  League,  yet  it  refuses  to  spend  any  of  it  in  the 
interests  of  Amateur  Radio.  We  could  be  doing  a 
splendid  job  of  public  relations  in  Washington, 
D-C*,  where  it  would  really  count;  among  the 
lawmakers  of  this  Nation.  We  cquld  be  accom- 
plishing more  good  for  ourselves  and  our  hobby  in 
one  month  that  in  the  ways  suggested  by  the 
League  in  twenty  years! 

Well,  what's  the  objection  to  establishing  such  a 
program?  Only  this;  that  we  might  jeopardize  our 
tax-free  status.  Can  you  imagine  it?  The  main 
reason  we  are  not  doing  this  is  for  the  sake  of 
saving  more  money;  taxes,  in  fact!  What  is  the 
League  intending  to  do  with  the  money  it  amasses 
thus?  Goodness  knows.  I  don't! 

U  is  freely  admitted  that  we  must  have  a  good 
pubhc  irnage.  I  quote  from  a  recent  issue  of 
QST... 

*'Good    public   relations  are   important   to 
nearly  every  society,  corporation  or  charily, 
but    especially   important    to   us-our  very 
licenses  depend  upon  our  activities  being  in 
the  public  interests  convenience  or  neces- 
sity. We  must  leave  no  doubt  in  the  minds 
of  the  public  that  we  fill  this  requirement  to 
overflowing," 
Very  nicely  put,  Mr*  H,  Now,  how  about  the 
League  putting  its  money  where  its  mouth  is? 
Case  rests! 

Hie  ife  !fe 

POEM 

Murphy  saw  the  tube  turn  blue. 
Said,  "I  know  just  what  to  do. 
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$12.95 


R'4/ARR-2  RtCEIVEl      334-258  Mc 
E xc ell en£  Used  .^ •^•.^^.•^••h 

BHANO  N£W,  incLudiJig  dyna motor  «. 


*  f 


Ttumbk,   complete  with  II  tubes 
.*... ..,,.     $5.95 


iC-«59  FM  TRANSMrTTER/RECEJVER 
Zl  to  $&m9  Mc«  Xtai  control  on  any  two  pre-si^lectcd 
chsjmelSy      &0   chaon«l$.     Complete  with  13  tubes 
speaker,  meter,  15x12^x61^'*  A'll    Ki% 

VIBRATOH  POWEH  SUPPLY  for  abwe,  6V*  1£V  or 
24V  (specify  when  ordering).  Like  New, «,,      |Q*S5 

McELROY  AUTOMATtC  KEYER  Suitable  for  keying  tranamltter  or  for 
code  practice,  HaB  photo-electric  cell  a^  Ben^Ltive  relay,  All  A|K 
110  V  60  cycle  AC*  Complete  wltfa  tubes*  E>EoeUent  UBed.*..*^IXftyS 

PE-219  BATTERY  CHARGER      Charge  ons  or  two  6V  batteries  at  7  amps, 
from  6,  12  or  24  volt  source.    Uses  one  plu£-tn  vibrator.   Oi>mplele  with 
10'  picm^er  cord,  Lo  tnetal  ca&<?  11  x  ID  x  5i'^  dVep,  ^M    OC 

Weight  40  lbs.  Signal  Corps  equipm sit,    NEW«,,,..,.4«.*..,«  ^*l*jrd 

TELOT40NE  TYPE  RELAY      Made  by  J.  H,  Bunnell,  has  adjustable 
sen^itiviiy^  150  ohm  colL  Size  sj  x  4  J«  7f\  SbpgwX  3  lbs.  Nf:W  $3«95 


&C-605  INTERPHONE  AWPUFIER  EaaUy  converted  to  home  or  office 
ttilercom  system,  Uaea  pair  of  1619  tube  a «  deiivering  1.0  watts  d  audio 
povi-er.  Brand  New, »«,,« ,,,$2,95      txcfdleot  Used.,,,. ,.,. ,   |1,9E 


SCR-274-N.  ARC-5  COMMAND 


Hanfe 

RECEIVERS^ 

lSO-5  50    KC.  .  . 
3-6  MC-  ....... 

H-3- 1    nvc> «  ■  -  ■  f 

1  ■  S  -  J     iVIC  1  ■  h  ■  i   ■ 
TRANSMITTERS. 
4^S»S    Mc.  .  .  »  *  . 
5.3^7    MC. 
7-d.l     Mg. 
2,1-3    MC. 
3-4  MC.  .   . 


«  f  «  *  »  .  I 


4  1**1 


Exc, 

ci»ni«i«te  m^m  Ti2b«i 

8C-453     '  tt«.9S 

■    BC-4S<     « 4  ^  ^  j^  .  £16.50 

r    eC  4£S     ,  *  ,  •V,  $14.95 

.    ft-25     =   .   ^  -    .  — . 

Complete  witft  Titbet 
sc<4sa    ....,,    t  6-eft 

BC'459 Str^dS 

Tie 

T.i9 


SET  HQ! 

Like 

$1^.50    , 

917.95    . 

.   519. SO    . 


ri       A  *       ' 


t-     *^      ^         +       I       # 


%    S,95 

4  i  9 . SO 

5  9.95 
512,50 


NEW 

,  $27.50 
S32.9D 

,  »ai.5o 

-  121.50 

.  $11.95 
.  512.95 
.  «23,50 
,  SI  t  9S 
.  516.95 


TERMS;      25%  Depoait  with  order,  balance  C,0,D,  '^i^  Bemlttanee  In  full. 
Minimum  order  $g^PO  F,O.B«   NYC«  Subject  to  prior  sale  aod  prict^  cb4nge 

G&G  RADIO  ELECTRONICS  COMPANY 

47  WqrrenS>.(2ndFI)New  Yorfc,  N.Y.  10007    Ph.  212-267-4605 


Disconnect  the  braided  strap 
From  the  final's  anode  cap. 
Pull  the  tube  out,  gently  rock  it. 
Put  a  fresh  one  in  the  socket. 
Peak  the  grid  and  dip  the  plate^ 
Dive  right  in,  donH  hesitate. 


ti 


Murphy  said,  "There's  nothing  to  it. 
Then  he  set  about  to  do  it. 
Stuck  a  folded-up  niatcli  box 
In  each  of  the  interlocks. 
Grabbed  the  tube  that  had  been  gassy 
Didn*t  around  it  to  the  chassis. 
Plus.  .  -he  left  the  AC  w  ire 
Plugged  into  his  rectifier. 

Thunder,  cannons^  rockets,  guns, 
Stars  and  comets,  moons  and  suns, 
That's  what  Muiphy  heard  and  saw 
When  he  disputed  Murphy's  law. 

R.f.P. 


*! 
f 


Dave  Mann  K2AGZ 
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(continued  from  page  2) 

the  raief  countries  and  would  like  to  thank 
the  operator  for  helping  to  make  amateur  radio 
more  fun  for  you.  In  addition  to  cards,  you 
might  take  a  look  around  your  cellar,  attic,  work- 
shop, garage,  barn,  or  whatever  and  see  what  radio 
equipment  or  test  equipment  you  have  stuck  away 
that  you  can  manage  to  do  without.  A  lot  of  this 
stuff  is  too  much  trouble  to  turn  into  cash  or  really 
not  worth  all  that  much  for  trading,  and  could  use 
a  good  home-  This  gear,  which  is  just  junking  up 
your  place,  is  needed  desperately  in  dozens  of 
countries  and  can  help  the  cause  of  amateur  radio 
incalculably  if  you  will  take  the  time  and  trouble 
to  get  it  where  it  is  needed. 

How  do  you  find  out  where  to  send  equip- 
ment? Well,  if  you  are  active  on  any  of  the  DX 
bands  all  you  have  to  do  is  ask  any  of  the  ops  you 
contact  just  about  anyw^here  in  Africa,  Asia,  the 
Pacific  area,  and  any  other  remote  island  or  coun- 
Iry,  I  doubt  if  you  will  find  one  of  them  that  does 
not  know  a  number  of  fellows  who  would  like  to 
be  on  the  air^  but  cannot  possibly  afford  to  buy 
the  equipment 

ir  you  are  not  a  DX'er,  then  you  can  pick  up  a 
copy  of  the  foreign  edition  of  tlie  Callbook  and 
find  most  of  the  amateur  radio  societies  of  tiie 
world  listed  there.  Just  drop  them  a  letter  explain- 
ing what  you  have  in  mind,  I  think  you  wiU  fmd 
them  cooperative  beyond  your  expectation.  Pages 
1 16*117  of  the  73  DX  Handbook  list  foreign  ama- 
teur radio  societies. 

The  DX  operiitor  will  explain  how  to  ship  the 
equipment  (and  parts),  in  many  cases  it  is  best  to 
ship  the  equipment  with  the  tubes  and  perhaps  the 
power  transformer  removed,  sending  it  as  inopera- 
tive used  equipment.  The  tubes  can  go  later  as  used 
tubes.  They  may  not  need  the  transformer  since 
tlieir    power   is    probably    220    volts,    or    worse. 

There  may  possibly  be  a  country  in  Africa,  the 
Middle  East,  the  Far  East  (except  Japan),  or  the 
Pacific  where  amateur  equipment  is  not  in  great 
need,  but  1  doubt  it. 

New  Year's  Resolutions 

Trite,  I  admit,  but  still  a  worthwhile  concept. 
1970  is  a  new  year,  and  we  all  have  a  good  chance 
to  be  better  people  this  next  year.  Perhaps  we  can 
do  a  little  better  at  keeping  our  cool  when  there  is 
a  pileup-  Maybe  we  can  sit  back  and  listen  a  little 
more  while  others  are  fallmg  apart  jamming  the 
channel  with  wasted  rf.  Perhaps  we  can  try  a  little 
harder  to  maintain  our  dignity  when  attacked  or 
annoyed  by  some  idiot  or  rascal  that  is  using  his 
amateur  radio  license  as  a  means  for  airing  his 
psychological  problems.  One  of  the  main  marks 
of  maturity  is  not  seriousness,  but  the  ability  to 
not  be  forced  to  react  emotionally  when  provoked- 
Can  someone  make  you  mad?  There  is  a  world  of 
difference,  psychologically,  between  getting  mad  at 
someone  because  it  is  the  best  and  appropriate  re- 
sponse to  his  actions,  and  getting  mad  at  him  be- 
cause you  can't  help  yourself.  In  one  case  you  are 
in  control  of  yourself,  and  in  the  other  he  is  in 
control  of  you-  The  mature  individual  is  a  self- 


deterriiined  person^  not  one  driven  by  the  emotions 
of  others*  The  mature  person  is  freely  emotional, 
not  just  closed  down  like  the  schizophrenic. 

In  practice  this  means  accepting  the  immaturity 
of  others  with  good  spirits*  When  the  QSO  is  inter- 
rupted by  a  break-break-break,  you  acknowledge 
the  chap,  but  explain  to  him  that  you  wish  that  he 
wouldn't  do  that.  .  .  that  he  wait  until  a  contact  is 
completed  unless  he  has  urgent  traffic.  When  you 
hear  something  on  tlie  air  that  makes  you  mad, 
hold  that  switcli.  .  .try  and  reason  why  this  is  bug- 
ging you.  No  matter  how  terrible  the  provocation, 
your  angry  response  just  can't  help  matters. 

Many  operators^  particularly  the  newer  ones, 
are  thoughtless  and  inconsiderate.  Children  are  this 
way  too,  and  the  cure  is  education.  Unless  the  op  is 
in  the  throws  of  a  serious  mental  breakdown,  he 
will  learn  if  given  the  information  in  a  friendly 
way, 

The  most  serious  mental  illness  of  the  aged  is 
said  to  be  self-righteousness*  Try  not  to  age  before 
your  time  and  help  people  as  friends  rather  than 
being  overbearing  or  inclined  to  lecture. 

CW  vs  RTTY 

The  results  of  the  Armed  Forces  Day  code  and 
RTTY  copying  contests  are  interesting.  466  copied 
the  CW  message  and  424  copied  the  RTTY 
message!  Perhaps  that  tells  us  something  about  the 
direction  that  things  are  going.  By  next  year  the 
RTTY^ers  may  outnumber  the  CW  ops. 

Where  Are  They  Now? 

Way  back  in  1942,  while  getting  my  radio 
fundamentals  at  the  Radio  Materiel  School  on 
Treasure  Island,  i  ran  across  a  bunch  of  ham  call 
letters  listed  on  a  bench  in  building  9B.  For  some 
reason  I  copied  them  down^  thereby  preserving 
them  for  posterity-  Does  anyone  know  where  these 
fellows  are  these  days?  In  1942  tliey  were  among 
the  tens  of  thousands  of  amateurs  who  turned  their 
hobby  into  a  valuable  asset  for  their  country. 
W9LSX  W90CX  W6SJB  W8RVX 

W8CXY  W3HYL  W9KKA  W3FGA 

W7F0P  W6UKE  W9GED  W4BAD 

W6FUK  W6LLS  W5IRR  W7HAD 

W3HZM  W7FHM  W7HSL  W7GOF 

W9AUQ  W6E0S  W6ERM  W9A0P 

W5GYK  W4EXG  W6ECB  W7EXB 

W7EWM  W8TWT  W7IZL  WIMA 

W6ECB  W5ATC  W9KLR  W5IIA 

WIMWY  W9YAL  W6QEH  W9CSE 

W9XER  W2JDT  WIMOL 

W4HVR  W3IXD  WIKQF 

Improving  the  Station 

In  my  travels  around  and  my  contacts  on  the 
air  T  am  surprised  at  how  many  amateurs  are 
making  do  with  a  lot  les's  equipment  than  they 
could  be  using.  Sure,  you  can  make  contacts  with 
inexpensive  unstable  gear,  running  low  power  and  a 
poor  antenna,  but  the  contacts  are  a  lot  better  and 
more  fun  if  you  have  a  beam  up  there  and  are 
running  at  least  medium  power.  You  don^t  have  to 
have  a  twelve  element  beam  up  on  a  $  10,000  rqtat- 
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ing  pole  to  have  a  substantial  signal  around  the 
world,  just  a  plain  tliree  element  single  band  beam 
or  a  quad  up  thirty  feet  or  so.  For  well  under  S250 
you  can  have  a  nice  crank-up  tower,  beam  and 
rotator,  so  expense  isn^t  a  real  excuse  for  most  of 
us* 

When  you  operate  from  the  more  remote  spots 
in  the  world  you  begin  to  appreciate  the  vahic  of  a 
good  signal.  The  ops  in  Afghanistan  can  hear  the 
loud  signals  jusl  about  every  night.  The  medium 
strength  signals  come  tluough  several  times  a 
month.  The  low  power  boys  are  heard  a  few  times 
a  year.  It  doesn't  take  much  time  from  a  location 
like  that  before  you  begin  to  look  at  the  matter  of 
power    liom    a   much   more   practical   viewpoint. 

•  .  -  Wayne 

Buy  or  Rent? 

If  you  have  a  job  to  be  done  around  the 
house  and  do  not  have  the  proper  tools  or 
equipment,  you  can  find  many  shops  that 
make  a  practice  of  renting  everything  from 
simple  hand  tools  to  complex  machinery- 
The radio  amateur  who  wants  to  make  a  one- 
time test  requiring  an  expensive  piece  of  test 
equipment  has  no  such  opportunity.  If  he 
works  at  a  place  using  the  desired  equipment, 
sometimes  he  can  arrange  to  borrow  it.  Us- 
ually, though,  he  has  to  buy  a  seldom-used 
item^  which  sits  idle  thereafter,  perhaps  never 
to  be  used  again. 

Why  hasn't  somebody  estabUshed  a  busi- 
ness of  renting  electronic  test  equipment?  A 
good  question-  .  .and  one  that  has  been 
answered-  LeasaMetric  has  issued  a  catalog 
listing  hundreds  of  items  of  test  equipment 
that  may  be  rented  at  reasonable  monthly 
rates.  The  company  has  branches  in  many 
cities  (I  counted  33)  in  aU  sections  of  the 
nation.  No  amateur  should  be  too  far  from 
one- 

This  leasing  or  renting  service  should  solve 
many  problems  for  the  serious  experimenter. 
For  instance,  suspose  you  want  to  test  a  new 
SSB  transmitter  youVe  built.  The  only  way 
an  SSB  transmitter  can  be  tested  so  as  to 
show  its  behavior  under  the  transients  of 
speech  is  with  a  spectmm  analyzer  Having  a 
speedy  scan  rale.  Unfortunately,  the  least 
expensive  model  of  such  a  device  costs  a- 
botit  five  times  as  much  as  the  most  expen- 
sive SSB  transmitter  on  the  amateur  market. 
The  solution  is  to  rent  one. 

Interested?  Contact  LeasaMetric,  4580 
East  50th  Street,  Tulsa,  OK.  74153. 

.  .  Xarl  C.  Dmmeller,  W5JJ 


TACHOMETER  KITS 

We  bought  a  large  quantitv  of  tach- 
ometer  meter  movement  and  dials  as  shown, 
ai^d  w^iilo  we  were  wondering  how  to  ^Jli| 
them,  one  of  Our  custorners  showed  us  some 
m^enmus  lachomeiers  he  developed,  using 
this  meter  movement.  We  bought  the  de- 
signs and  are  offering  thefn  to  you  as  kits  of 
electrical  parts  only,  which  we  are  selling  at 
far  below  Ihe  price  of  the  meter  alone. 

Kit   1.  Tachometer  6t  dweH  meter,  oper- 
ates from  distributor  of  4,  6  &  8  cylinder  engines. 
Transistorized  ,  ,  .  , TKi        $5,00  ppd. 

Kit  2.  Out  board  moTOf,  engine  tachometer.  Simply  hold 
wire   lead   near   spark   plug  wire  8i   pulses  ere  picked   up  and 
registered.    Works  on  2  or  4  cycle   1,  2,  4,  6  or  B  cylinder 
engines. 
Transistorized  »,,,,**...,,*,...,...  ^  TK2     $12.50  ppd. 

Kit  3.  Photo  electric  tachometer.  This  is  very  ingenious. 
Point  the  pickup  head  at  propeller  of  model  airpfane,  or 
other  rotatrng  parts  Bt  meter  registers  rpm  by  rneasurlng 
freQuencies  ofinterrupted  light    ........  TK3     $12.50  ppd. 


TRANSISTOR  POWER  SUPPLIES 


Left  illustration  —  Technipower  20-24  volt  3.0  ampere 
variable  supply.  Si?e  approjt.  634"  x  TVS"  x  B*\  Removed 
from  new  equipment.  Last  price  SISO. 00  Tech  P.S.  1  $27.50 
Same  spec's  ^5  above  except  6.0  amperes.  Si^e  epprox.  8'"  x 
S     X  6     „  »  *  a  *  «.  •  V  •  »-^  *  ,  ,  ,  ,  .  .  .  <  ^  .  H.  . «  <  Teen  F,S*  2   S4/.&O 

Right    illustratron    —    Solar    constant    voltage    regulated 
supply    T5  volts  15  amperes  unused,  but  may  have  stighi  rust- 
spots  which  uvili  not  impair  electrical  performanc^CVPSlS 

Same  spec's  but  15  volts  10  amperes  Si  5  volts  15  amperes  out 
putsSCVP 

Not  illustrated  .  .  .  Atals  controls  12  volts  ®  50  amperes  and 
■52  volt  10  amperes  variable  ±15%.  Size  IS*'  x  7V"  x  10", 
about   75   tbs,  with  buss  bar  connections  on  one  end.  Only 

four  avatldble   .,.,,,,..,,.....  ,,., .ACPS   $60.00 

Power  supplies  shipped  freight  collect.  • 


TANTALUM  CAPACITORS 

Buy  these  brand  new  tantalum 
capacitors  for  less  than  the  price 
of  equivetent  aluminum  foil  units, 
&  get  high  reliability,  inifinite  life, 
$mal!  si^e.  Si  high  temperature 
performance  tn  the  bargain.  The 
regular  price  of  these  units  is  fronn 
10  to  20  times  our  low  price. 

Left    .  * *  .  .   25  mfd  @  TSO  vorts 

Left 8  mfd  (P  270  voUs 

Center    .  ,  ,  3.9  mfd  @  75  volts  feed  thru 

Rtght    ._....  400  mfd  ®  75  volts 

R  ight    ..........    1  000  mid  ^  50  vorts 

Middle    ,   26.5  mfd  @  30  volt$^  non  polar 

(Vliddle    , 2  mfd  @  100  volts 

Bottom  -  .  * 1  mfd  ®  7  5  volts 


1.7&  ppd 

.       1*7S  ppd 

3/$  1.00  ppd 

2.00  ppd 

3.00  ppd 

1.00  ppd 
3/$  1.00  ppd 
4/$  1.00  ppd 


EXPOSURE  METER  CONTROL 

Thfs  Httle  unit  lights  up  a  lamp 
when  iMumination  i$  below  pre- 
determined threshold.  Contains 
high  sensitivity  cds  p ho tode tec- 
tor,  transistor,  potentiometer^ 
lamp  Si  relay.  About  the  size  of  a 
quarter.  May  require  relay  adjust- 
ment to  work  properly.  Complete 
with  circuit  applications  &  design  data  infor- 
matmn EMC     2/$2.00  ppd 


PRINTED  CIRCUIT  CARDS 


Make  your  own  printed  circuit  cards.  We 
provide  a  4"  x  5"  double  copper  clad  card  St  an 
18  pin  connector  (used)  ,  .  ,    ECPCB    SI. 00  ppd 


For  otheir  surplus  bargains^  Catalog  -  25^ 

Enterprises 

PO.  BOX  44,  HATHORNE  MASS 

.A.        Send  for  oui  Christmas  catalog    UfifJf 
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LETTERS 


Dear  Wayne: 

I  just  recently  bought  30  back  issues  of  your 
mag,  (Vm  fourteen  and  that  is  the  kind  of  term  we 
use*)  Fve  been  reading  them  day  and  night  and  Tve 
just  about  bloNVTi  my  mind  on  page  after  page  of 
technical  and  constructional  articles.  But  Vm 
hooked! 

Mark  Salisbury  WA2EWK 

Kitchen  Road 
Convent  Station,  fJJ  07961 

Dear  Wayne^ 

There  are  some  pretly  good  possibilities  for 
amateur  talents  in  Radio  Astronomy.  Presently, 
there  are  about  fifty  or  so  individuals  who  have 
banded  together  and  formed  the  Society  for  Ama- 
teur Radio  Astronomers.  Tlie  address  is:  Society 
for  Amateur  Radio  Astronomy.  Flat  5,  68  Derby 
Road,  Heaton  Moor,  Stockport,  Chesire,  SK4  4NF, 
England.  The  annual  membership  dues  are  S3, 50 
and  include  Radio  Sky,  the  society  journal.  But  I 
have  an  idea  that  although  they  may  make  use  of 
amateur  techniques,  that  they  are  not  licensed 
amateurs  and  consequently^  not  very  knowledge- 
able. 

I  put  together  and  operated  an  interferometer 
at  137  mhz  a  couple  of  years  ago  in  lUinois,  but 
due  to  space  limitations  I  havenU  been  able  to  do 
anything  like  that  here  in  Michigan.  But  I  know  1 
could  certainly  put  together  a  small  dish.  .  .or 
stacked  beams  as  one-half  of  a  phone-linked  or 
radio-linked  interferometer  pair.  (With  amateurs 
doing  Moon  Bounce  at  VHF  and  UHF,  they  could 
certainly  do  a  good  job  at  Radio  Astronomy  J 

I  think  the  idea  of  aperature  synthesis  is  parti- 
cularly interesting. 

Albert  G.  Krieger  W8BXV 

1063  Cranbrook  Drive 

Jackson  Ml  49201 

Dear  73, 

KlCLL's  article  in  the  September  proves  once 
again  that  73  is  the  most  progressive  HAM  publica- 
tion. Bill's  theories  are  interesting  and  would  ex- 
plain several  confusing  problems  presently  facing 
physicists  but  are  open  to  question  at  several 
points.  The  slowing  down  of  a  vortex  wave  without 
a  decrease  in  flux  density  C*increase  in  volume")  is 
probably  impossible,  ^'Friction*'  would  not  be  re- 
sponsible because  individual  photons  have  never 
been  affected  by  any  other  wind.  If  the  slow  down 
is  the  result  of  photons  losing  energy  without  ex- 
pandingj  the  photon  mass  would  be  inversely  pro- 
portional to  velocity -this  is  impossible-  If  the  slow 
down  is  Uie  result  of  energy  soakup,  the  photons 
would  be  more  energetic  but  still  confined  to  tJie 
same  volume;  this  violates  the  entropy  law. 

KICLL  also  confuses  the  role  of  Fourier  analy- 
sis in  his  super-short  pulses.  When  information  is 
broken  down  to  N  components  and  transmitted  on 
N  channels  simultaneously  the  waveshape  is  unim- 
portant. Instead  of  denying  that  short  puIse-X  can 
be  analyzed  (which  it  can),  it  should  be  said  that 
any  amplitude  modulation  present  carries  no  infor- 
mation; only  the  aggregate  effect  of  the  various 
frequencies  is  meaningful  Actually,  Fourier  analy- 
sis takes  amplitude  vs.  time  waves  and  converts 


them  to  a  specific  set  of  periodic  waves  which  are 
pure  carriers  of  varjing  in  tens!  ty, 

John  T.  Nogatch  WA2FDR/6 
California  Institute  of  Technology 

Pasadena  CA  91109 

Dear  Youth  Editor, 

You  started  your  Sept,  letter  by  saying  youth  is 
speaking  out  all  over  the  world.  I  wonder  if  this  is 
the  reason  for  all  the  unrest  tliroughout  the  world 
now.  On  whom  are  you  putting  pressure,  the 
mothers  and  fattiers  who  no  doubt  were  too  kind? 

Furmy  thing,  this  country  has  reached  an  eco- 
nomic condition  where  only  the  disabled,  sick  and 
lazy  do  not  work.  This  prosperity  certainly  was  not 
brought  on  by  the  so-called  teenagers. 

As  much  as  I  disagree  with  the  policies  of  the 
ARRL,  I  agree  with  its  rule  whereby  a  person  must 
be  of  age  to  become  a  diiector.  |  have  worked 
many  teenagers  on  the  bands  and  enjoyed  their 
bright  enthusiasm.  They  all  seemed  to  show  a  cer- 
tain amount  of  respect  for  an  old  timer.  As  a 
youngster,  I  had  the  highest  regard  for  the  fellows 
before  me  because  they  made  it  possible  for  me  to 
enjoy  a  wonderful  avocation.  Then  there  are  others 
like  you  who  think  with  the  possession  of  a  little 
knowledge,  you  should  be  allowed  to  run  every- 
thing. We  seek  your  participation,  suggestions  and 
know-how  but  to  become  president  of  this  grand 
country,  I  advise  you  to  wait  until  you  reach  the 
constitutional  age.  Our  founding  fathers  were  not 
teenagers  but  1  strongly  suspect  they  knew  what 
they  were  doing. 

By  the  impatient  trend  shown  by  a  very  small 
minority  of  our  youth,  I  have  concluded  that  they 
think  they  will  remain  at  age  twenty  or  die  at  that 
ripe  old  age.  What  happens  when  they  reach  matur- 
ity? Do  they  fold  up  and  say  "let  the  kids  do  it"?  I 

have  an  idea  that  when  they  get  older  they  will  get 
pushier. 

So  in  a  friendly  manner  1  say  to  you,  an  older 
guy  never  has  to  get  young  but  if  you  are  lucky 
you  wiQ  have  to  grow  old.  Think  about  it. 

Until  recently,  the  hams  have  been  members  of 
<?ne  big  fat  fraternity.  Now  added  to  the  contro* 
versy  created  by  incentive  licensing,  tliere  are 
tliose,  like  you,  who  would  pit  young  against  old. 
OK,  let  the  older  ones  take  their  assets  out  of  cir- 
culation and  let  the  kids  start  from  scratch. 

Come  on,  fellows,  regardless  of  age  or  any  other 
thing  let^s  go  back  to  having  a  Utile  respect  for 
each  other,  Bke. 

Theodore  DeCrescenzo  W2DAD 

244  Columbia  Avenue 

Jersey  City  NJ  07307 


Gentlemen:  i 

This  morning  1  heard  WAIKFJ  come  out  with 
what  must  be  tlie  hardest-to-understand  phonetic 
of  the  month,  when  he  referred  to  KIMON  as  Kl 
Motion  Ocean  Notion,  it  doesn't  take  gnu,  xylo- 
phone, and  mnemonic  to  blow  somebody's  mind. 

John  A,  Carroll  K6HKB/1 

34  Clark  St.  Apt.  13 

Arlington  MA  02174 
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Dear  Wayne, 

I  am  18  years  old  and  have  been  a  ham  for  a 
little  more  than  five  years.  So  I  guess  I  am  relative- 
ly new  in  Amateur  Radio  compared  with  most 
hams  and  esipecially  the  Old  Timers,  I  thought 
WAlGEK's  article^  *  Youth  Forum,"  was  simply  an 
outlet  for  his  frustration  of  maturing.  Reading  it 
objectively  (which  is  liard  for  some  of  us  teenagers 
sometimes)  it  sounds  like  he  just  wanted  to  use  the 
article  for  an  attack  against  the  "establishment" 
which  supposedly  restricts  so  much  freedom  from 
teenagers* 

Certainly  1  don't  mean  to  say  that  I  agree  with 
everything  the  ARRL  does,  but  1  don't  reaUy  see 
the  urgent  need  for  a  teenage  SCM,  Why  not  try  to 
influence  the  League's  policies  by  writing  to  the 
SCM's^  directors  and  other  officers  already  in  elec- 
ted positions?Then  there  is  also  the  question  of 
whether  or  not  a  teenager  has  a  sufficient  amount 
of  time  for  the  job  of  that  importance.  We  have 
our  coUeee  or  school  commitments  and  some  of  us 
have  time  in  the  armed  forces  to  do,  and  we  like  to 
run  around  a  lot.  I  find  it  hard  to  believe  that  a 
responsible  SCM  consciously  discriminates  against 
teenagers  who  run  for  office  if  they  have  the  abil- 
ity for  the  job. 

The  article  starts  by  briefly  relating  the  youth 
protests  against  alleged  evils  of  former  generations. 
This  discontent  does  little  to  improve  the  situation 
and  many  teenagers  make  it  worse  by  dropping  out 
and  going  hippy ^  yippy,  or  just  plain  left-wing  reac- 
tionary. 

Sure  many  adults  are  "dead  from  the  neck  up,'* 
but  we  should  learn  first  how  to  become  a  more 
responsible,  mature  citizen  before  stepping  in 
where  perhaps  wiser  people  fear  to  tread. 

To  affect  productive  changes  in  the  existing  or- 
der we  must  pursue  a  rational  program  with  Old 
Timers  helping  younger  beginners  instead  of  repel- 
ling them  from  our  great  hobby-ser\ice  by  making 
distasteful  remarks  pointing  up  our  inexperience 
and  immaturity  which  we  so  desperately  try  to 
hide. 

I  think  we  accomplish  more  as  hams  helping 
other  hams  rather  than  as  divided  into  *Voung 
generation  hams^'  and  ''old  generation  (also  called 
dead,  :ipathetic,  snobby,  old  fogie,  etc.)  hams." 

Some  minority  groups  in  my  generation  ques- 
tion old  standards  and  principles.  We  must  realize 
that  these  ideas  and  institutions  have  the  positive 
aspect  of  being  time  tested  and  have  proved  their 
soundness  through  more  years  than  we  have  exi- 
sted. Many  can  be  improved;  things  must  change 
with  changing  times  in  order  to  adapt  to  new  situ- 
ations and  customs  and  to  continue  to  be  versatile. 
But  things  must  change  for  the  better.  Indiscrinii- 
nant  experimentation  can  lead  to  confusion  and 
regression  rather  than  progress.  It  has  been  said 
that  progress  follows  order.  We  shouldn't  make 
hasty  changes  in  basic  institutions.  Only  until  we 
believe  it  will  be  better  after  careful  consideration 
can  we  modify  existing  ways, 

I  certainly  liope  ham  radio  will  continue  as  one 
of  the  world's  best  hobbies.  It  can  through  mutual 
co-operation  between  the  OT's  and  the  beginner. 

Sam  Wells,  Jr,  WA5KTW 

Box  7128 

Louisana  Tech 

Ruston  LA  71271 


Why  does 
more  replacement  vidicons 
than  all  other  suppliers 

combined? 


Because  GBC  offers  top 
quality,  fully  guaranteec 
factory  sealed  vidicons  for 
less  than  ha  If  the  price  you'd 
have  to  pay  anywhere  else! 

HITACHI  7038H 29.50 

HITACHI  7735A 

High  sensitivity 34.50 

HITACHI  7262 

(Replacement  for  Sony 

&  Panasonic}. 34.50 


HITACHI  8507 

(Separate  mesh) 74.50 

Alt  vidicons  sold  in  lots  of  five. 
Add  10%  for  lesser  quantities. 


Closed  Circuit  TV  Corp. 


74  Fifth  Avenue,  N.Y.,N.Y.  10011  /  (212)  9894433 


WORLD  QSL  BUREAU 

5200  Panama  Ave. 
Richmond,  Calif,  U.S-A.  94804 

Ian 


We  forward  your  QSLs  (please  arrange  al- 
phabetically) to  or  within  U«S.A.,  Cana- 
da and  Mexico  for  3^  each,  and  to  all 
>other  places  in  the  world  for  4^  each. 

Plan  2 

Yoit  use  our  special  log  form  and  send  us 
a  copy.  We  supply  QSL,  make  out  QSL, 
deliver  QSL,  all  for  Qi  each. 

Write  for  free  information  sheet. 


Thousands  cf  Rirts 

NO  FLIERS 

DOW  TRADING  CO.,  INC. 

ELECTRONIC  PARTS  &  EQUIPMENT 

1829  E.  HUNTINGTON  DRIVE 
DUARTE,  CALIFORNIA  9t010  357-3763 
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Dear  Wayne, 

Regarding  your  comments  about  the  diet  colas* 
etc.j  this  summer  we  started  buying  Tab  (Coca 
Cola  Co.)  for  the  first  time.  Almost  at  the  same 
time  both  the  XYL  and  myself  became  bothered 
by  constipation.  I  came  to  the  same  conclusion 
you  did,  that  the  warning  on  the  bottle  is  just  ex- 
actly that.  However  I  took  it  lightly  the  first  time  I 
read  it,  due  primarily  to  the  indiscriminate  way 
they  advertise  those  diet  products-for  everybody! 
The  FDA  or  FTC  should  get  on  those  companies. 
I'm  convinced  on  the  basis  of  your  experience  and 
ours  that  they  are  harmful  if  consumed  by  the 
non-diabetic* 

Robert  G-  Wheaton  W5PKK 

White  Farm  Dr.,  RR  2  Box  324D 

San  Antonio  TX  78228 

Dear  Sir: 

We  are  pleased  to  inform  you  that*  on  our  re- 
presentation, Wireless  Planning  &  Co-ordination 
wing  of  the  Government  of  India,  the  Licensing 
Authorities  in  India^  have  permitted  Indian  Hams 
to  operate  under  a  new  prefix  VU0  from  1st  to 
31st  October  1969  in  celebration  of  Mahatma 
Gandhi  Birtli  Centenary  Year, 

We  have  also  pleasure  to  inform  you  that  we 
shall  issue  a  Special  Award  "Mahatma  Gandhi  Birth 
Centenary  Award"  for  10  contacts  made  with  VU0 
Hams  during  this  period.  Contacts  may  be  made  on 
any  mode  and  band  as  permitted  to  Hams, 

Log  extract  for  10  VU0  contacts  with  eight 
IRC's  to  be  sent  to:  R,  E,  S.  I,  Post  Box  6538, 
Bombay  -  26. 

Saad  AJi  VU2ST 

Hon.  Jt.  Sacretary 

Radio  &  Electronics 

Society  of  India 

« 

Dear  Wayne, 

Your  comments  re  Marathon  Nets  (Oct.  '69), 
are  reasonable  and  fair,  and  with  them  I  concur.  1 
am  not  a  net  enthusiast,  and  therefore  seldom 
check  into  them;  but,  [  am  aware  of  their  utility 
and  am  glad  to  QSY  when  in  their  way. 

It  is,  however,  a  pet  peeve  of  mine  that,  on 
occasion,  when  having  moved  by  request  of  net 
control  to  another  frequency,  two  net  stations 
(with  kilowatts!)  QSY  from  net  frequency  on  top 
of  me  to  pass  traffic  without  consideration  of 
others  whatsoever!  Here,  in  my  view,  is  a  practice 
of  participating  stations  which  needs  attention. 

Your  tenth  anniversarj^  special  is  superb. 

Guy  N.  Woods  WA4KCN 

4921  EdenshJre  Ave. 

Memphis  TIM  38117 

Dear  Wayne, 

I  honestly  cannot  understand  why  there  are  so 
many  detractors,  and  so  few  who  stand  behind  the 
rulings  of  the  FCC  for  Amateur  Radio.  Why  do  so 
many  complain  of  the  difficulty  of  learning  CW 
and  about  incentive  licensing? 

How  much  knowledge  one  accumulates  with  so 
little  effort  is  worth  taking  a  moment  to  consider. 
How  many  words  (in  only  the  English  language) 
does  the  averaee  individual  know  by  sight  as  well  as 
sound?  Words  that  are  peculiar  to  a  particular  trade 
or  hobby  are  known  and  used  without  second 
though ts-and  some  words-peculiar  are  real  luIu^s, 
as  anyone  who  has  taken  up  a  hobby  know.  And 
yet,  individuals  who  have  learned  to  read,  write^ 


hear  and  talk  a  language  as  difficult  as  the  Enghsh 
language  find  it  difficult  to  learn  the  sound  of  26 

letters,  10  numbers,  and  an  additional  20  avssorted 
characters-a  mere  56  items  to  commit  to  memory. 
Totally  insignificant  when  compared  to  the  myriad 
of  things  one  knows  and  recalls  witli  little  or  no 
effort.  As  examples:  telephone  numbers  of  friends 
and  associates-anniversiy  dates  &  birthdates- 
coins  and  currency  values-street  names  and  ad- 
dresses-recognition of  probably  a  hundred  models 
and  makes  of  automobiles-and  so  many  more 
things  that  we  consider  so  commonplace  that  we 
do  not  consciously  realize  that  we  are  learning 
them-  And  still  the  thought  of  learning  the  code 
terrifies  some  people.  Why?  A  little  effort,  coupled 

with  the  desire  to  become  an  amateur,  is  all  that 
one  requires  to  master  the  code- 
Incentive  licensing  is  here  to  stay,  and  I,  for 
one,  am  in  favor  of  it.  About  the  same  time  as  I 
was  first  licensed  {1952)^  the  real  incentive  licens- 
ing ceased  to  be.  My  Conditional  license  was  just  as 
good  as  my  friend's  Class  A,  for  there  were  no 
bands  I  could  not  use,  nor  any  mode  of  transmis- 
sion that  I  could  gain  by  getting  a  higher  license. 
Without  Incentive  Licensing,  I  would  undoubtedly 
still  be  a  Conditional,  and  would  remain  so  unless 
the  FCC  called  me  before  an  examiner.  But,  being 
of  the  'old  school*  of  Americans  and  despising  re- 
strictions, the  threatened  loss  of  even  a  smaU  part 
of  my  operating  privileges  goaded  me  into  obtain- 
ing the  extra  class  license.  If  any  other  class  of 
License  is  ever  issued  with  attendant  privileges,  I 
shall  endeavor  to  obtain  that  one,  too,  if  for  no 
other  reason  than  self-satisfaction  and  the  privilege 
of  operating  on  any  authorized  frequency  that  I 
may  wish  to  try* 

By  the  way-for  the  edification  of  George 
Taylor  W4PZS,  not  only  do  my  old  friends  still 
talk  to  me,  but  I  have  made  many  new  ones  as 
weU.  I  recommend  that  he  try  it  instead  of 
knocking  it. 

R.  E.  Smith  W5VFZ 

Box  97 
Organ  NM  88052 

Gentlemen: 

The  Super-Gain  Antenna  for  40  Meters  wliich 
was  frequently  mentioned  over  the  air  during  tlie 
latter  part  of  September  intrigued  me  to  the  point 
that  I  drove  over  to  a  ncigii boring  citys  Eau  Claire, 
and  purchased  an  October  ''IJ.^^  Incidentally,  last 
Saturday  I  erected  a  '*Super-gain  40  meter  sky- 
wire'*  as  described  and  it  works  like  acharm!Thus 
my  introduction  to  73  Magazine,  and  I  am  pleased 
by  its  contents, 

Wayne  M.  Taber  W9BLU 

422  Macomber  Street 

Chippewa  Falls  Wl  5472S 

Daar  Wayne, 

Your  article  Youth  Forum  in  the  October  issue 
was    nice,    but    I    hope    you    don't   expect   any 

smashing  results.  If  you  want  teenagers  taking  over 
the  leadership  posts  of  amateur  radio,  that's  fine, 
but  I  know  of  no  teenagers  that  are  responsible  and 
creative  enough  for  a  leadership  post  of  any  impor- 
tance- 
Some  teenagers  are  loaded  with  ideas  and  want 
to  be  heard,  but  after  you  listen  a  while  you  find 
they  dislike  everything  as  it  is  and  want  change, 
but  ask  them  how  the  changes  should  be  made,  and 
there  is  dead  silence. 
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0,K.,  so  you  think  that  this  is  all  wrong!  Well 
here  is  another  point.  Teenagers  are  busy,  very 
busy.  They  are  tied  up  in  school  and  school  studies 
aiound  35  hours  a  week.  Most  teenagers  have  part 
time  jobs,  there  is  another  10  hours  a  week.  Then 
add  to  this  all  the  social  activities  and  you  have  a 
very  busy  schedule! 

Wbat  gives  me  the  right  to  say  all  this?WeIl,  Vm 

a  high  school  senior,  17  years  old,  an  Advanced 
Class  amateur,  and  RACES  officer  for  our  county, 
1  111  ashamed  to  say  it,  but  with  all  my  activities  I 
just  don't  have  time  to  do  a  good  job  witli  my 
RACES  duties  (unfortunately  no  one  else  seems  to 
have  the  time  either).  I  feel  that  other  teenagers 
will  find  the  same  thing  to  be  true,  despite  what 
they  way,  if  they  hold  posts  such  as  SCM,  EC^  or 
any  other  posts  of  leadership. 

Chuck  Schmidt  1/VA9ZEH 

306  East  Vienna  Street 

Anna  IL  62906 

Gentlemen: 

There  has  been  a  reorganization  of  the  Post 
Office  in  Britain,  as  a  result  of  which  the  Depart- 
ment to  which  applications  for  Reciprocal  Ama- 
teur Radio  Licenses  should  be  made,  has  changed 
its  name. 

The  new  name  and  address  is:  Ministry  of  Posts 
and  Telecommunications,  Telecommunications  & 
Radio  Regulatory  Department,  Radio  Regulatory 
Division,  Amateur  &  Special  Licensing  Branch, 
Waterloo  Bridge  House,  Waterloo  Road,  London, 

N.A,S,  Fitch  G3FPK 

Honorary  Secretary 

BCM/ARMS 

London  W.C-1 

Dear  Wayne, 

Several  months  ago  I  completed  the  construc- 
tion of  a  CW-AM  rig  which  was  featured  in  the 
1967  ARRL  handbook,  120  watts  input  with  a 
6146B  in  the  final.  I  have  been  an  inactive  ham  for 
many  years  and  decided  to  build  this  rig  so  I  could 
operate  AM  instead  of  CW  only.  It  hos  been  a 
source  of  great  pleasure  and  pride  to  operate  this 
fine  little  transmitter*  It  is  used  mostly  on  the  10 
meter  band  on  AM,  The  antenna  is  a  Mosley  R V4C 
vertical  which  deserves  a  review  in  73  magazine, 

I  have  always  built  my  own  transmitters  since  I 
felt  that  an  amateur  should  be  interested  in  making 
a  thing  he  created  himself  speak  for  him  and  his 
hobby. 

Since  there  seems  to  be  such  a  great  exodus 
from  the  AM  ranks  to  the  SSB  ranks,  for  obvious 
reasons,  many  hams  with  a  considerable  investment 
in  good  AM  equipment  seem  to  be  forsaken.  This 
equipment  is  good  for  a  trade  in  value  on  SSB 
equipment. 

We  are  given  many  reasons  why  we  should  go 
SSB  but  no  one  discusses  the  financial  part  of  this 
changeover.  This  equipment  is  expensive  and  must 
certainly  be  one  of  the  major  factors  involved. 

There  is  concern  about  how  few  people  join  the 
amateur  ranks  each  year,  but  consider  what  a  nov- 
ice has  to  look  forward  to. 

After  he  acquires  his  General  Class  license  he 
most  probably  will  want  to  do  some  phone  work  in 
the  portions  of  the  amateur  bands  now  open  to 
him.  Consider  at  tliis  point  his  frustration  over  the 
financial  outlay  he  is  now  faced  with,  SSB  equip- 
ment is  not  easy  to  construct  so  he  probably  pur- 
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center);  AF,  Video  St  Pan.  outputs.  New 
modified  for  1  20  v  60  hz,  includes  new  (Method 
II  packj  4  band  plug-in  converter  .038  1  ghz,  4 
Type-N  plugs  automatically  select  correct  ant.  as 
bands  are  switched.  Sensit.  at  -6  db  setting:  BV^ 
uv  thru  132  mhz  13  thru  780  mhz  &  45%  at  1 
ghz,  BRANp  NEW,  with  book  &  matin 
pwr- input  plug,  only    .....-- 275 


tng 

,00 


R-390/URR  Receiver:  Two  coming  in    checked 
100%   perfect   and  grtd,  with  books.  SUBJECT 
TO  PRIOR  SALEI 
Each   , ,  .  ,  795.00 


R-595/ARR-7AX:     Double-conversion     version 
of   the   popular    R-45;  cascode    input  ckt;  550 
khz  to  43  m^hz.  With  pwr  sply,  ready  to  use, 
OK  grtd.  . 190.00 


VERSATILE  PLATE  &  FILAM.  TRANSFORMER 
Depot  Spares  for  SP-SOO-JX:  Pri.  95/105/117/130/ 
190/210/234/260  v  50/60  hi.  Sec.  1:  305  0  305 
V,  150  ma.  Sec.  2  5  v  3  A.  Sec.  3:  6.3  v  5A, 
Sec.  4:  7'/=  v,  3/4  A.  Sec  5:  IVi  v,  114  A.  Legend 
for  pins  is  plainly  marked      Herm    sealed .2*95 


FAIRCHILD   SOLIDSTATE  SCOPES  all  w/dual 
trace  ptugins  25  &   50  mhz,  w/delayed  time-base 
plug  ins,    w/books,    overhauled    8i    grtd.       As   low 


FOUNDf  A  NEAT  &  COMPACT  SCOPE  XFRMR! 

Freed  12691'  DAS  Loran  Spares,  supplied  5"  CR, 
plates  &  htrs.  Pri.  105-130v  50/60  hz.  See's,  insul 
5  kv:  1490  St  1100  v,  5  ma:  390  0  390  v  100  ma; 
electronatically  shielded  6.3  v,  0.8  A;  two  2^3  v  2 
A.  See's,  insul  1  Vj  ku:  two  6.3  v,  6  A;  5  w.  3  A;  2Va 
v,  5  A.  Case  5V«x5x7%,  With  diagram.  Shippecl 
only  by  collect  REA  Express ..,2*95 


We  probably  hai^e  the  best  inventory  of  good  lab 
test  equipment  in  the  country.  But,  please  do  not 
ask  for  catalog!  Ask  for  specific  items  or  kinds  of 
items  you  need f  We  also  buy!    What  do  you  have? 


R.  E.  GOODHEART  CO.  INC. 

Box  1220'GC,  Beverly  Hills,  Cahf.  902T3 

Phones:    Area  213    ©ffice-272  5707 

Messages     275  5342 


ALL  BAND  TRAP  ANTENNA ! 


or  ALL  Amatiur  Trtmmittari, 

Guarantfted  for  lOOO  Watti  Pow- 

Light,   Ni§t,  Wiatherproof. 


Reduces    !nUff*r*ncc    ind    < 

NoiK  on  All  Mike*  Short  Wivi 

Receivers.        Mik«    World  Wide 

Reception    Stronger.       Complete  [     «f*  v  l  j    n  .i...  ..^i^ 

with  ^6  ft,  72  ohm  feedUne.    Sealed  reionant  traps^   Foi  novice  and  all  c  aw  iidio 

54  ft.  {hai  for  urorld  wide  thort  wive  receptton)  41l.»S.  SerwJ  only  S3  00  I  cash 
ck  iflo)  ind  pay  postman  bilmce  COD  plul  posia^c  onimv*!  or  wnd  fuU  price  Tot 
post-paid  delivery.     Compkie  snitriictiofti  mdgded.  h^i^*^.    &*ftjT 

Wf STERN     ELECTRO?tfCS  Btot    A  Kea-] «**>**^*    WMT 
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AMERICAN  CRYSTAL  CO. 

PO  Box  2366  Kansas  City.  MO  64142 
(816-842-5571) 
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ELECTRONICS 

10  ALICE  ST.  BINGHAMPTON,  N.Y. 
13904,  AC  607  723-3111 

Offices  and  Warehouse  10  Alice  Street 
COMPUTER  GRADE 

ELECTROLYTIC  SALE 

LARGE  QUANTITIES  AVAILABLE 

Minimum  Order  10  pa. 
AIISizes-BCW  ea. 


SAKGAMO 


SPRAGUfi 


VALUE 

50D  MFD- 
1.250  MFD- 

1.500  MFD- 
3,500  MFD- 
3.500  MFD- 
5,000  MFD- 
5,500  MFD- 
1 1 ,000  MFD 
11,500  MFD 
12,500  MFD 
10;000  MFD- 
14,000  MFD- 
15,000  MFD 
15,500  MFD- 
15,000  MFD- 
25,000  MFD- 
30,000  MFD 
60,000  MFD 
20,000  MFD- 
15,000  MFD- 
35,000  MFD- 
7,000  MFD 
3,000  MFD 
2,500  MFD 
3,750  MFD 


SIZE 


200  VDC 
180  V  DC 


100 
55 
75 
36 
45 
19 
18 
16 
15 
13 
12 
10 
10 

6 
10 

5 
15 
15 
12 
13 
25 
45 
75 


VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 
VDC 


2;; 

2" 

2" 
2" 
T' 

^  i  # 

2" 
2" 
2" 
2  ' 

2" 


x4/a*' 

x4y5" 

x4/a 

x4V^ 

x4yi' 

x4ya 

x4y/' 
x4yj'* 

x4ya" 
x4y/' 
x4ya 


f  i 


I  f 


If 


p  I 


*  » 


3 
3 


#  t 


x4ya 
x4ya" 

x4/2" 

x4y2" 

x4y2" 
x4ya" 
x4y/' 

2/2  "x4y,'' 
2//'x4ya'* 
2"     X    6" 

1  a4'x4ya*' 

l3/4'x4yi" 
1  3/a'x4y2" 
T*     x434 


f  r 


No  C,0,D.    Include  necessary  postage. 

•  JUST  BOUGHT  OUT  ORiGINAL  CASE  FOR 
CB  RADIO.  Includes  mtg  bracket  for  mobile 
use  &  slide-in  chassis.  Holes  pre-punched  for 
power  supply  transistor  &  power  cord.  May  be 
used  for  nnobrle  power  supplies,  P,A,  system  or 
speaker  box  or  many  other  uses.  Size  -  314"  H  x 
7"  W  x  8%"  D.  Weight  3  lbs.  Original  cost 
$9.95,  Our  price $1.95 

MIN    ORDER   $5,00  FOB    Binghamton 


^f 


k 


FREE  Catalog  "'JJirooJ^t 

SURPLUS  ELECTRONIC  BARGAINS 


Now    BfGGfft    ond 
BfrrfR   than    Evmr! 


MAIL  THIS  COUPON  NOW 


NAME: 


d-WY--ililB#'l     >.I     1     ■■kBBpBB'^bi^B 


ADDRESS: 


■-l-ii-««4lllil^l  liA^i-*^  «■  ■■r-l-4-fa 


BBBJBi.J.|.^|.|pq^K^^ 


P  -  ■       ■  wk**  ■  ■  I  fa  t^ 


I 
I 

I    CITY-  STATE"  ZIP 

l»^B  ^^  —  ^^^^  1^^  ^^  ^^^^p^  ^^  ^^  i^^  ^^  ^^  i^^  [^  ^^10^  m^  ^v« 

f«f  foiir  fiiC  cop)f,   fli(  oiff  coupon  ond  maU.  D«pt,   7J 


FAIR    RADIO   SALES 

1016  E.  EUREKA  •  Sox  1105  ■  LIMA,  OHIO  •  45802 


chases  used  AM  equipment  and  then  finds  he  has 
practically  no  one  to  talk  to  except  on  10  meters. 
rm  not  knocking  10  meters  however  since  as  you 
see,  rm  working  this  band  myself  and  I  have  had  a 
lot  of  fun  doing  so. 

"73"  should  attempt  to  lead  the  way  in  this 
SSB  changeover  by  featuring  simple,  low  cost,  low 
power  transmitters  and  then  perhaps  we  will  find 
more  of  the  AM  fellows  willing  to  make  the 
changeover,  and  this  would  perhaps  be  of  assist- 
ance to  the  novice  who  1  believe  has  a  problem. 

In  past  years  many  good  construction  articles 
were  used  by  the  commercial  builders  to  place  on 
the  market  equipment  amateurs  found  useful.  If 
these  builders  found  tow  cost,  low  power  SSB 
equipment  filled  a  need  to  certain  members  of  our 
lanks^  perhaps  we  would  see  some  of  it  on  the 
market. 

I  believe  more  of  the  old  timers  would  make 
the  changeover  if  it  wasn*t  necessary  to  sell  the 
XYL's  mink  coat  and  jewelry  to  do  so* 

In  any  event  *'73"  is  a  great  magazine,  keep  up 
the  good  work. 

John  A,  Hunt  W0POF 
10626  St.  Matthew 
St.  Ann  MO  63074 

Dear  Wayne, 

Thanks  for  the  PC  boards- it  looks  like  an  ex- 
cellent job.  The  VFO  seems  to  be  working  out  well 
because  1  have  had  only  one  complaint  from  a  guy 
who  tried  to  use  some  HEP  experimenteT's  transis- 
tor instead  of  the  MPF-ia2.  The  MPF-102  usually 
must  be  obtained  from  a  Motorola  dealer  or  cata- 
log rather  than  a  general  radio  supply  store.  Ano- 
ther problem  I  found  is  that  the  output  voltage  is 
inadequate  to  drive  some  transmitters  on  all  bands. 
This  can  be  helped  by  adding  a  tuned  circuit  at  the 
output  of  the  amplifier  witii  a  few  turn  link  coup- 
LLng  to  the  collector  of  the  transistOTp  A  toroid 
transformer  would  be  more  efficient  and  not  have 
to  be  tuned,  but  1  don't  happen  to  have  any  toroid 
cores  at  the  moment. 

Cliff  KlinertWB6BlH 

520  Division  St. 

National  City  CA  92050 


Errata  &  Addenda 

Base  Ciipping-'September 

Figure  5  of  the  article  "Improvement  of 
Phone  Intelligibility  by  Base  Clipping'  on 
page  69  of  the  September  issue  of  73 
showed  the  input  connected  directly  to  the 
ground  in  the  circuit.  Quite  a  few  readers 
caught  this  error  and  wrote  to  Ronald  Ives, 
the  author,  about  it-  The  corrected  schem- 
atic is  shown  at  the  top  of  the  next  page, 

A  is  the  output  load  resistor  of  the  leading 
circuit,  whatever  value  it  may  be.  B  is  the 
input  resistor  of  the  following  circuit,  what- 
ever value  that  may  be. 
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O  V^JLTS  BIAS 

tOO« 

BASE 

CUPPING 

LEVEL 

5  I  VOLTS 
BIAS 


Q-Multiplier— October 

f  Robert  Grenell  ex-W8RHR  has  let  us  know 
that    the    schematic    for    liis    Q-multiplier, 

j  iUustrated  in  Figure  1,  page  68,  October  73, 
was  missing  some  important  bits  of  circuitry. 
The  correct  and  complete  schematic  is  given 


47K 


RCUR 
(ST  IF 


SWITCH  IMG 
1  OFF 

7  SHARP 


SELECTIVITY       ? 


lOK 

NOTCH  DEPTH 


The  Ball  of  Wax,  A  Calibrator— November 

The  pc  boards  and  a  parts  kit  for  the 
calibrator  presented  by  Henry  Olson 
W6GXN5  in  the  November  issue,  are  avail- 
able from  A.R.S.  Enterprises,  Box  555, 
Tempe,  Arizona  85281-  Due  to  an  editorial 
oversight,  this  supplier's  name  was  omitted 
from  the  article.  Our  apologies  to  A.R^S. 
Enterprises  and  to  W6GXN, 


rT\^v^^wv<'- 


it 


Lotta  QRM  af!  of  a  sudden,  Jesse  ,  .  ,  hold  on  a 
moment  and  I'll  go  check  the  antenna  con- 
nections." 


RECORDING 
BAROGRAPH 

Surplus  U.  5.  Air 
Force     Bendix- 

Friez  recordrng 
barograph.  The 
standard  instru- 
ment  for  U.  S. 
Weofher  Bureau, 
^  ormed  forces, 
airlrnes.  Records  a  full  week,  powered  by  q 
jewefed  sprfng*drrven  clock  mechanism.  A  val- 
uable instrument  for  the  yachtsman  or  anyone 
interested  in  weather  variatfons.  An  unusual  gift 
for  "the  man  who  has  everything."  These  are 
checked  out,  with  a  year's  supply  of  ink  and 
charts.  Should  last  a  lifetime.  Gov't,  cost  $367.00. 
Our  price  $125.00  plus  shipping, 

INTERFERENCE  &   NEUTRAL   DENSfTY 

FILTERS 

Vafues  up  to  §40  00.    Our  price  only  $2.00. 
Limited  supply.    Send  for  specification  sheet. 


IBM  WIRED  MEMORY  FRAMES 


Removed    from    high    priced    computors. 

Exint    condition. 


4,000  Wired  Core  Plane 
4,096  Wired  Core  Plane 
8,000  Wired  Core  Plane 
8.192  Wired  Core  Plane 
16,384  Wired  Core  Plane 


$  9.00 
$12.50 
$13.50 
$15.00 
$19.00 


INTEGRATED  CIRCUITS 


A  seieciion  of  unusual  &  normally  high  priced  IC'a,  all 
factory  fresh,  guaranteed,  with  sheet s.  Limited  quan- 
tities, 

16  BIT  SCRATCH  PAD  MEMORY 

4x4  matrix,  4  inputs  "X",  4  inputs  "Y".  Dual  tnltne 
package 

FOUR  3-INPUT  "AINID"  GATES,  "OR'D*'  TO- 
GETHER, BUFFERED  &  INVERTED 

Duat  inline  package 

#AAAB3    ,,....-.., , ,  .  ,  $1.75 

SYNCHRONOUS  RICELESS  FLrP-FLOP 

May  he  convened  to  rrtost  any  flip-flop  mode  (R-S,  D 
J  K.    etc  J     4    separate    2  input    AND    gates,    "OR'd'^ 
together    Et     fed     to    universal    flip-flop.    Dual    inline 
package 

DUAL    4-INPUT    GATE    W/EMITTER    FOLLOWER 

RESISTORS 

Dual  inline  package 

#F1  rt6 .$1.00.  .  .12  for  $10.00 

DECODER  LAMP  DRIVER,  HIGH  CURRENT 

Similar  to  Fairchild  SH2D01.  Qua*  2-input  gate 
w/amp.  14  pin  dual  inline  ceramic  package 

Above  equipment  on  hand,  ready  to  ship.    Terms  ner 
cash,  f  o,b,  Lynn,  Mass.    M^iny  other  unusual  pieces  of 

military  surplus  electronic  equipment  arc  ciescTibed  in 

our  caralog. 


Send  254  f<*r  Catalog  69-2 


JOHN  MESHNA  JR. 

19  AILIRTON  ST.,  LYNN,  MASS.  01904 
P.  O,  BOX  62,  E.  LYNN,  MASS.  019CM 
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WANTED 

SIGNAL  GENERATORS 

SG-2/GRM-4 

SG-13/ARN 

MD-83A/ARN 

TRM-I 

H.P.606A 

H.P.608D 

H.P.612A 

H.P.618A 

H.P.62dA 

H.P.623C 

TOP  DOLLAR  PAID 

SLFP 

2412  Hwy  301N,  Ellenton  FL  33532(813-722-1843) 


HAM  GEAR  AKD  ELECTRONIC  PARTS 


fctoarLE  INV€ftTi«  KIT      Idedlv  Pawwn  HmiIiIi.i  HM  17  Traii5oefli«* 
3<I0VIXI  ^OOMA  nwiih  iS^VDCHKiut  Kit  inclmln  all  «iearwifC  |3Vfi 
and  (Cft^rnj^c  ^tKJEt^xus.exs^n^am^.iitulh^tftman  .... 

MOBILE  INVERf  EB  KIT.  6r&VDCMt  340MA  330VDC  ^t  33WA.  -38V0C 
dt  30M4with  Jl'^VDCuni  Kit  MKluclefinilcc.i'onic  parts  as  jf»we 

MOBILE  iKVEnTEF^  ICIT    300VOC.  2S0itA  w.rh  t35VDC  mf^i,  tncitidB 

f^OMr€ft  XF^,r.rVM:»  FOfl  tKW  LlfVEAft  OH  lU^tTtER  UTC«S«0,  I500v 

SlAriNGING  CHOICE  FOR  ABOVE  IKW  H\Q.  UTC  •36,  ?D4  HY 
FILAMEM  iCFORHliRS.  In  cyiginal  bfi^ua. 


S13  56 
St795 
ST?  95 


Thfirci«MK)n 

•  2IF17 

( 

5  3V    #10* 

S 

?as 

TtioirdM(aon 

-  ?1  FQ7 

73V    mOA 

$ 

^3S 

Ttioidjifson 

•  2^Fai 

t?.6V    iBiS&AC.T 

% 

229 

CHOKES    In  on 

ginathOMCi 

Tf  lad 

«  C14A 

BHV  SrX^m^ 

s 

2,2^ 

UTC 

IIS2& 

6H¥  Hfirna 

$ 

1.9S 

CAPACITORS    N«w.  Afftr 

ttarr  made.  norp&  Ijrrrndi, 

prqiiuction  quanimei 

.judiUllle, 

4.0MFD 

3000  V  DC 

OM     S2.9& 

0  4mF0 

50V 

Mv'ttr 

$ 

19 

1.0MFD 

lOQOVOC 

Oit 

.95 

?7MF0 

50V 

MylBT 

$ 

it 

40MFD 

4sciyoc 

El«t 

29 

.t5MF0 

SOV 

VtylAf 

s 

QfJ 

1Z5VF0 

450  V  DC 

ElKI 

.59 

tOiilFO 

50V 

Mv^at 

s 

07 

lOOO^^FD 

lOvDC 

ElecL 

£9 

O^riMFO 

SOV 

My!*' 

s 

06 

500MFO 

tBVDC 

tteci 

.^ 

<J22<vrFD 

&0V 

My**^ 

s 

OS 

450MF0 

?ovoe 

tiecf 

49 

Q047tAfn 

soy 

Mv^v 

s 

05 

100MFO 

50VI>C 

Ei«t^ 

49 

OQSJMFD 

SOV 

Mvr« 

s 

OS 

TOOMfO 

1SV0C 

Eltti_ 

.29 

6dMFD 

eoDv 

Myl^ 

s 

&9 

lOOyFO 

3VOC 

Elen 

19 

TMFD 

SilOV 

K»vi^ 

s 

15 

SOMFD 

50VOC 

E*eci 

^ 

25*lfD 

600V 

M'yiv 

s 

19 

T0MFD 

ISVOC 

Etan 

.19 

1MF0 

lOOV 

Mylar 

$ 

09 

RELAY    Wj^f>.^f#lt   17V  coii,  3  pole  i»owble  throw 

10  Ai^ 

raim  act's, 

s 

19S 

SWITCHtS.    7  pi>ti?  fi  pDHiiicsn,  ccrdmic 

« 

?9S 

^  PC»lt.  3  CMmli 

EKI 

s 

ige 

All  pncs  FOB    PlVai**  «llo%%  wnoug*!  ftw  poit^e  MtrxcfK  w<il  be  rfliuned. 
Minimufn  Otilr<t      SSi  DO.  Call  lorn  im  re^denf^  iidd  b'n  ulri  ijk 


NEWPORT  MARINE 
ENGINEERING 
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^  Price — $2  per  25  words  for  nofi-comrnercia!  dds;  $10 
p#r  2S  words  for  business  veniures*  No  display  od^ 
or  agency  discount.  Include  your  check  with  order. 

if  Deadline  for  ads  is  the  1st  of  ttie  month  two  months 
prior  to  publication.  For  eKomple:  January  1st  is  th« 
deodltne  for  the  March  issue  which  will  be  mailed 
on  thft  1 0th  of  Februory* 

^  Type  copy.  Phrase  ond  puncfuate  exactly  as  yoy  wish 
if  to  appear.  No  all*capttal  ads. 

^  We  will  be  the  {udge  of  suftabiljty  of  ads.  Our  re- 
sponstbility  for  errors  extends  only  to  printing  a  cor- 
rect ad  in  a  later  issue* 

it  F«r  $1   extro   we  can  motntoin  a  reply  box  for  yo«. 

^  We  cannot  check  into  eacb  advertiser,  so  Caveat 
Emptor    *    .    , 

NEMSCLARKE  RECEIVERS  WANTED.  1400 
Series  crystal  controlled  telemetry  models  covering 
215-245/260  MHz  preferred  but  all  models  in 
1300,  1400,  1500,  1600  and  higher  numbered 
series  also  of  interest.  Please  send  accurate  descrip- 
tion of  what  you  have  to  TUCKER  ELECT- 
RONICS CO.,  POB  1050,  Garland,  TX  75040. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 
or  44  MHy  torroids  5  for  $2,50  postpaid.  Elliot 
Buchanan  &  Associates,  Inc.,  1067  MandanaBlvd. 
Oakland,  CA  94610, 

3  PLASTIC  HOLDERS  will  frame  and  protect  60 
cards,  $1.00-or  10  Holders  S3.00.  Prepaid  & 
guaranteed.  Patent  3309805.  Tepabco,  Box  198N, 
Gallatin,  TN  37066. 

NOVICE  THREE  BAND  DOUBLE  INVERTED- 
VEE:  Tuned  assembled  SWR,  Under  1.5-1 
15-40-80  Novice  bands.  W3FQJ  Design,  $15.75. 
Antenna  Products,  Box  276,  Warrington,  PA 
1 8976- 

WIRELESS  SHOP— new  and  reconditioned  equip- 
ment Write,  call  or  stop  for  free  estimate,  1305 
Tennessee  St„  Valfejo,  CA  94590  (707-643-2797). 

'TOWER  HEADQUARTERS!"  11  brands!  Heights 

aluminum  35%  off!  Strata  crank-ups,  low  cost! 
Rotors,  antennas  and  gear  discounts*  Phone  patch 
$11.95.  Catalog-$,20  postage,  Brownville  Sales 
Co.,  Stanley,  Wl  54768. 

COLOR  ORGAN  KIT,  three  200  Watt  Channels, 
$7.50.  Cabinet,  $8.50.  Power  Supplies,  $2.75  to 
$8.50.  Ceramic  Capacitors,  $.10.  Dual  Flasher 
1000  Watt,  $3.98.  1000  Resistors,  1/2  Watt,  5%, 
1/2"  leads,  $2.00,  TV  Cheater  Cord,  $.25,  Catalog. 
Murphy,  204  Roslyn  Ave.,  Carle  Place  NY  11514. 
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[73  IS  AVAILABLE   to  the  blind  and  physically 
I    handicapped   on   magnetic   tape   fronn:  SCIENCE 

FOR    THE    BLIND.    221    Rock    Hill    Road,   Bala 

Cynwyd,  PA  19004. 


I 
I 


ROCHESTER,  N.  Y.  is  again  Hamfest,  VHF  meet 
and  flea  market  headquarters  for  largest  event  in 
northeast.  May  16,  1970,  Write  WNY  Hamfest, 
Box  1388,  Rochester,  NY  14603. 

UCS-300  VACUUM  VARIABLES  (10-300pfd  at 
lOkv)  with  manual  drive  unit,  $25.00.  SK-400 
metal  sockets  for  4-400A,  $5.00.  FM.  Powell 
WA4ETD,  Box  106,  Fayettevllle  NO  28302. 

GREENE. .  .center  dipole  insulator  with.  .  .or 
without  bafun. .  .see  73,  November  '69,  page  1 07. 

THE  AUSTRALIAN  EEB  is  only  for  enthusiastic 
Electronics  Experimenters.  Send  for  sample  copy. 
The  Australian  EEB,  P.O.  Box  177.  Sandy  Bay, 
Tasmania  7005,  Australia. 

SELL:  NCX5  MK2  spk/AC-PS,  xtat  calib,  mint 
cond,  little  used,  $400  firm,  HO- 180,  noise 
blanker,  all  new  tubes,  $200.  Viking  1 
AM-DSB-CW,  160-lOM,  VFO,  Dowkey  Relay,  2 
unused  4032  finals,  D-104-G  stand,  $100.  6N2,  all 
new  tubes  w/ps,  Dowkey  Relay,  $100.  Filter  King 
6M  conv  w/ps,  S15.  2-8122  unused  finals,  $50. 
Will  ship.  513-561-5330.  Curt  Gamble.  7283 
Thomas  Drive,  Cincinnati  OH  45243. 

INTEGRATED  CIRCUITS:  new  Fairchild  Micro- 
logic; epoxy  TO-5  package.  900  buffer,  914  gates, 
60^  each;  923  J-K  flip  flop,  90^  each.  Guaranteed. 
Add  15^  postage.  HAL  Devices,  Box  365W,  Ur- 
bana,  Illinois  61801. 

COLLINS  S  LINE  32S1,  7583,  312B4  complete. 
A-1  Condition,  $895.00.  First  Money  order  or 
certified  check  takes  all.  Raymond  C.  Miller 
K2QWG,  25A  Hillcrest  Rd..  Warren  N  J  07060. 

COMPUTER  BOARDS  over  30  silicon  transistors, 
tantalums,  diodes,  some  with  several  trimpots.  Two 
sizes  6  X  11  @  $3.00;  6  x  7  @  $2.00  plus  30^ 
postage.  Check  or  M.O.,  aquarius  enterprises,  box 
20898,  Dallas  TX  75220. 

WORLD  RADIO  used  gear  has  trial-guarantee- 
terms!  KWM2-$695.00;  G50-$159.95; 
SR  150-$299.95;  S  R  1  60-$  1  69.95;  Swan 
250-$279.95;  DuoBander  84-$119.95; 
753-S1 29.95;  TR3-$369.95;  NCX3-S1 69.95; 
IMC 200-$ 249. 95;  SB33-$  199.95;  SB34-$299.95; 
Galaxy  300— $139.95.  Many  more  and  free  list. 
Write  Box  919,  Council  Bluffs  I A  51501. 

SELL:  HT37  SSB  TRANSMITTER  $165.,  SX111 
SSB  receiver  S  10.  Both  in  mint  condition  with  no 
modifications.  Pickup  only.  W60IH,  10844  Wood- 
ward Ave..  Sun  land  CA  91040,  213-353-4062. 

ESTATE  SALE:  Three  complete  Collins  setups, 
owned  by  late  Dr.  Sam  Sosnov,  includes  75A4, 
KWS-1,  30L1,  KWM2,  etc,  with  all  accessories  plus 
new  tower  and  beam.  Equipment  now  stored  at 
W6AG  and  priced  right  for  fast  sale.  SASE  for 
complete  list  with  prices  asked.  213-764-4401. 
13048  Cantara  Street,  N.  Hollywood  CA  91605. 


HAMS!     DONT  BUY  USED  TUBES 
COMPARE  OUR  PRICES 
FOR  NEW  TUBES 

RCA-6E-EIMAC-AMPEREX-ETC. 

811A-4.75,  4-125A-27.50,  4-65A- 12.00, 
5R4GY-1.75,  807-1,75,  WE  350  (807)- 1.25, 
4-400A-38.50,  813-20.95,  4X150A-19.95, 
4-250A-36.50,  4PR60B-55.00,  4CX250B-21.00. 
8236-13.25,  2E26-2.75,  1 625(807-1 2v  fil)-1.50, 
417A-2.25,  404A-2.25,  6146-2.75,  6360- 
3.50,  2X2-.50,  OD3-OC3-.80,  5879-1.75, 
5881-3.25,  WE-CV677  1000WATT  TETRODE - 
5.95,  EIMAC-MACHLETT  VT-158  1200-3000 
WATT  BOTTLE-READ  MARCH  1969  ISSUE  73 

HOW  GREAT  THIS  IS-$9.95  12V  20AMP  DIODE 
POWER  SUPPLY  (LESS  XFORMER)-4,95,  RCA- 
6-12  VDC  CONVERTER  DEL.  20AM P- 12.95 
IDEAL  FOR  VOLKSWAGEN.  SEND  FOR  OUR 
LIST  OF  OVER  3000  TYPES  OF  AMERICAN, 
BRITISH  AND  EUROPEAN  IMPORTED  TUBES. 
LARGEST  STOCK  OF^  XMITTING  TUBES  IN 
THE  WORLD.  SEND  FOR  OUR  LARGE  PARTS 
■CATALOG  (OUR  PRICES  ARE  THE  LOWEST  IN 
THE  USAK 

UNITED   RADIO  COMPANY 

56-A  FERRY  STREET 
NEWARK,  NEW  JERSEY  07tQ5 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  Wext  Crescent  Avenue 

Allandale,  He^w  Jersey  07401 


Rt. 


FT  243  CRYSTALS 

3000  to  8500  Khz. 
±  2  KKz.  $L25 
±  .01  %     2^0 

Surface  mail  6c,  Air  Mail  10c  extra 

DENVER  CRYSTALS 

1,  Box  357       Parker,  Colorado  80134 


L 


RF  IVJULTIMETER,  RFM-1 

Siinplifres    consiruction    and    LesTiny    of    sohd    state    circuits, 
antennas  antl  transmission  systems. 

MEASURES 

1  mv   to  100  v',  DC,    I  3% 

1  mv   W  1  M   RF  to  500  Mh/  ,   ±  5% 

VSWR  1  35  and  3.0  fs  lo  2  Ghz. 

0  to  60  Decfiiels 
Many  more  features       Wnle  for  deiaileri  brochure  -  Radiation 
Devices  Co    Bo*  8450.  Baltimore.  MaryJand   21234 
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SURPLUS  BARGAINS 

ARC-3  xmtr.  100-156  mc,  25  w  AM  with  tubes, 
less  xtals  &  pwr  supply,  used,  good  ,  ,  ,  .  $1  7.50 

Blowers,  squirrel-cage.  354"  diam.  Silent  oper- 
ation. 115  V,  60  cy*    .  *  • *..-,..  S5.75 

Screen  bypass  capacitor  for  4X150,  Johnson 
124-113.  1450  pi  600  vdc.  New    $2.25 

APR'4X     receiver,     less    plug-m    tuners,    115    V. 

60  cy .  .  • $45,00 

TS-13  X-band  test  set  for  power,  freq,  sensitivity 

tests.  115  V,  60  cy.  Exc.  cond.  65  lbs  .  .  $35.00 
G.    R.      1464-A     decade     voltage     divfder.     Exc. 

cond «  *  .  ,  .  ^  .  .  .  *  > «  ,  .   ..  $40.00 

H-P   256-A  video  amp.  Plug-in   for  524  counter, 

Vy  good $25.00 

ARC-27  aircraft  transceiver  with  control  box,  no 

cables.  Vy-good ,  .  . $75.00 

Hammarlund    SP-600    receiver,    540    kc    -54    mc. 

Good  cond.  No  cabinet ,  .  $265.00 

Hammarlund   MC-100-SX  variable  capacitor,   100 

pf,  double  spaced.  New ..,,.,.,.  $1.50 

Johnson  miniature  variable  capacttors:   160-110, 

2-7-19.6  pf,  70d:  160-130,  3-32  pf,  BOi: 
160  203,    1,6-3.1    pf    butterfly,    SOrf;    160  211, 

2,7  10,8  pf  butterfly,  a0«i. 

Latching  relay,  P  &  B  KB,  3PDT,  115  V,  60  cy. 
start,  6  V,  60  cy,  stop.  Consists  of  2  relays 
Jinked  together,  can  separate,  making  a  DPDT 
relay  w/115  V.  coil  &  a  SPDT  relay  w/6  V.  coil, 
$1 .25  each  ♦  ,  ^    ....,...**,,*»,*...  6  for  $6 

Please  include  sufficient  shipping  charges  with 
ordeK  Hundreds  of  other  bargains  in  our  flyer  of 
surplus  electronics,  new  &  used  ham  equipment 
&  parts.  Send  10^  for  your  copy, 

JEFF-TRONICS 


4252  Pearl  Rd. 


Cleveland.  Ohio  44109 


CHICAGO  STANDARD 
TRANSFORMER 

P-6013  Primary  117  VAC 
60  eye  Sec.  3500-350  at 
120  MA.  6-3  V  CT  — 
4J  Amp  5  V  CT  — 
3    Amp.    NEW... $2.95 


SQUIRREL  CAGE 
BLOWERS 

very,  very   quiet   100  CFM 
3  X  4  K  4  -  115  V  60  eye. 


♦.  * 


INTEGRATED  CIRCUITS 


New  straight  from  factory  Fair- 
child  I.C/s  UL  914  with  30  proj- 
ects    Diagrams,  BQc    ea..    10/$7.50 

100/$65.00 
UL    923    J,K*    flip    flop    with    spec, 
sheet.  $1.50    ea.         10/$13.50 

100/$1 10.00 


Two  Locations 


R  &  ft   ELECTRONICS 
311   EAST  SOUTH   ST. 
INDIANAPOLiSp   IND. 
46225 

R   &   R    ELECTRONICS 
1953  S.  Yellowsjjrlngft 
SPRINGFIELD,  OHICf 
45506 

mail  order  to  Ohio  stort^ 


Please  refer  al 

Add  Sufficient  Postage 


DYNAMOTORS,  PE-101C,  600/300  volts  at  200 
ma,  12  volts  input.  S3.95  plus  13  lbs  postage.  Free 
data  sheet,  Bedford  Electric,  Box  16,  Bedford  MA 
01730, 

ARC-27  UHF  transceiver,  RBL-3  VLF  receiver, 
BC603  w/ESSA  Satellite  Conv.  Dynamotors,  mis- 
cellaneous. SASE  for  list  J.D.  Wood,  201  Monte- 
bello,  Charlottesville  VA  22903. 

FOR  SALE:  Drake  TR-6,  all  accessories,  3  nnonths 
old.  $750.00.  Cash  or  consider  Swan  250-C,  J. 
Gysan  WIVYB,  53  Lothrop  St,  Beverly  MA 
01915^ 

SELL:  SRI 60  transceiver,  nnatching  AC,  DC  power 
supplies,  cables,  complete,  S275,00,  HQ170  AC 
like  new,  S250.00,  WA9Nli,  Owen  Station,  R  1, 
Crawfordsville  IN  47933. 

HEATH  IM-17  Solid  State  Voltmeter-Si 4;  Knight 
P-2  SWR  Bridge,  $10;  James  Research  Oscillator/ 
Monitor  Mk.  2,  $10.  Daniel  Seidf,  17  Pine  Avenue, 
Kane  PA  16735, 

SELL:  DRAKE  2-C  Receiver,  2-CS  Speaker  mint 
condition,  no  scratches,  with  original  carton— 
S21Q.  Dow-key  T-R  switch-$10.  Johnson  Adven- 
turer novice  transmitter— eKcellent  condition— $25. 
Heath  GR-64'-$20.  Heath  GD-125  Q-muttipIier- 
SlO,  Lafayette  99-1015  signal  generator— SI 5. 
WB8DBN,  16260  Greenfield,  Detroit  Ml  48235. 

MERRY  XMAS  and  a  HAPPY  NEW  YEAR  from 
W0CVU.  Join  the  Old  Timers  Club  if  licensed  for 
forty  years.  Send  QSL  card  for  application,  Chas. 
W.  Boegel,  Jr.  WOCVU,  1500  Center  Point  Road, 
NE,  Cedar  Rapids,  lA  52402. 


INTEGRATED  CIRCUITS  20  page  article.  Anyone 
can  design  successful  projects.  Send  $1,00.  Solid 
State  Tekneex,  Rt.  1,  Doniphan  MO  63935. 

SALE:    MINT    R4A    T4XB    with    extras.    Power 

supply  with  speaker  and  case.  Cables  and  manuals. 
S695.00,  W6GC,  737  12th  Street,  Manhattan 
Beach  CA  90266. 

COLLINS  51  J3-"immaculate-less  than  1  KHZ 
tracking  error  each  band  w/Co!lins  Speaker,  $395. 
CENTRAL  ELECTRONICS  100V,  $300,  ELDICO 
R-104  (comparable  to  7581  w/2J  and  0.5  KHZ 
COLLINS  Mechanical  Filters)  $195.  SP-600,  $200. 
BC-221  w/power  supply,  S50.  HORNET  TB-750 
w/new  traps,  S45.  W8QJI/0,  16  Crestview  Drive, 
Council  Bluffs  lA  51501. 

SELL,  HT37,  mint,  $200,  8t3's  linear  with  power 
supply,  S95,  65'  EZWay  tower,  house  mount,  H.B, 
rotator,  S90.  W9IMS,  1204  Inveflieth  Rd.,  Lake 
Forest  IL  60045. 

SWAP  MATCHED  PAIR  RCA  CMU-15A,  UHF, 
Factory  overhauled.  New  crystals,  retubed, 
manual,  all  accessories,  for  two  meter  base.  Gordon 
W2MPT,  25  Norma,  Lincroft  NJ  07738. 

FOR  SALE:  75S3  receiver,  mint  condition. 
S295.00.  Fred  Fetherolf,  Laurelville  OH  43135, 
phone  614-332-3421. 
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GENERAL  ELECTRIC  Station  Type  EU^ 
D037NK6  FM  transmftter  receiver  80  watt 
150.8-174  MC.  Mint  condition,  $475.00,  J,  Hoey, 
25  Metcalf  Drive,  Cunnberland  Rl  02864. 

DAYTON  HAMVENTION  April  25,  1970:  Spon- 
sored by  Dayton  Amateur  Radio  Association  for 
the  19th  year.  Technicaf  sessions,  exhibits  and 
hidden  transmitter  hunt.  An  interesting  program 
for  XYL.  For  information,  watch  ads  or  write 
Dayton  Hamvention,  Dept  S,  Box  44,  Dayton  OH 
45401. 

SPECIAL    OF    THE    MONTH     RG     11V    Coaxial 

Cable,  1st  quality,  Brand  New— 12i  a  foot  or  any 
length  to  2500  feet.  Antennas,  Inc.,  Dept.  B,  512 
McDonald  Road,  Leavenworth  KS  66048. 

EICO  753  Transceiver.  SSB-AM-CW  on  80^40-20 
mtrs,  plus  power  supply/spks.  Model  no.  751,  in 
original  factory  cartons,  $170.  Steven  J.  Bartha,  9 
Dixon  Ct,  Sea  Cliff,  L.L  NY  1 1579. 

WANTED:  TEST  EQUIPMENT  HP608  generator, 
RX  meter,  704  Jerrold  FSM,  601,  900  Jerrold 
Sweep  Generator,  HP  130  oscilloscope  or  equi- 
valent VE3BVX,  11  Sussex  North,  Lindsay, 
Ontario  Canada. 

SELL  DRAKE  AC-4  power  supply,  $39.  Never 
used.  Need  education  money.  Jack  Hermann 
W8TSF/9,  2409  East  Nevada,  Urbana  IL  61801. 
Phone  217^367-3919. 

SELL  "  SWAP:  SB300  for  SBllO-A;  HX-20,  $95; 
power  inverter   12  vdc-110  vac,    120  watt,  $15; 
Gary  Tater,  40  West  St.,  Leominster  MA- 
BOOL    CENTRAL    ELECTRONICS    linear    amp- 
excellent  condition.  Price,  $175.00. 


DX  ACROSTIC 

Dave  Mann  K2AGZ 

Unscramble  the  mixed-up  words  to  form 
DX  countries.  When  finished ,  the  first  letters 
form  a  key  word,  known  to  all  hams.  Clue: 
two  devices  in  one. 

1,  RYUKET 


2.  MARONIA 


3.  RACACTIfslTA 


4.  SANSAVA 


5,  NiMSURA 


6.  PLINPROCET 


7.  CARUDEO 


8,  RIALES 


9.  CINCIVATATY 


10,         SANDALEISTER 


11.         GRUZORIDE 


PROPAGATION  CHART 

J.  H.  Nelson 

December  1969 
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Index  To  Articles 

That  Have  Appeared  in  73  Magazine  In  1969 


Antennas  -  Feeders 
See  Beams 
For  Twoer^-Jan  78 
Slingshot— Feb  92 
Va  Wave  feed— Mar  58 
Whip  Repairs— Mar  58 
VSWR  Outmoded— Apr  55 
Loading- Apr  58 
Turnstue^May  8 
Vacation  Special^May  10 
Short  Vee— May  28 
40  M  Dipole— May  30 
Antenna  scope^May  36 
Two  Band  Vert, — May  40 
Meas.  Ant,  Gain — May  42 
T-R  Switch— May  45 
Novice  Ant-— May  50 
Long  Wire  Ants.^^ — May  62 
Basement  Beams — May  66 
160  M  Vertical— May  70 
Gamma — May  73 
15  M  Ant,— May  74 
Kite  Ant-— May  77 
Better  Angle— Ma v  78 
KW  Dummy  Ant.— May  92 
Coax  Switch— May  93 
150-30 MHZ  Cuitn— May  122 
Vacation  Ant^ — May  130 
Troubleshoot  Indrs^^ul  44 
CR  Beam— Oct  73 
SWR  Mox  Nix— Nov  28 
RF  Bridge— Nov  32 
Umbrella  Ant— Nov  46 
Interaction — Nov  96 
Hanging  AntS'-Nov  125 
Coat  Hngr  Ant  2M— Jun  10 
2M  Whip— Jun  58 
40-20-2  Ant— Jun  70 
Coat  Hangers,  etc^Jun  80 
Twist  2M— Jun  83 
Mini-Vee— Jun  106 
Passive  Reflectors— Jul  91 
Whip  Add-on— Jul  104 
5/8  Wave  vertical — Aug  14 
160M  Ants— Aug  49 
Skeleton  Cone — Aug  133 
15M  Curtain — Sep  4 
Cable  Pickup— Sep  36 
40M  Super  Ant— Oct  8 

ARRL 
See  QST 

Audio 

Suppressor  Comp— Jan  6 
Selective  Filter— Feb  12 
Comp.  Preamp — Max  10 
Zero  Cycle  Filter- Apr  60 
Ancient  Modulator— Jul  14 
Notch  Filter— Jul  72 
Cable  Pickup— Sep  36 
Base  Clipping— Sep  68 
Taylor  Mod,— Sep  84 
Sine  Generator— Sep  88 
(correction — Oct  131) 
Mod  Percentage's ep  106 
FET  Compressor— Sep  138 
Mike  Mixer— Sep  140 

Beams 
Tuning  Beam— Jan  16 
New  Support — Mar  56 
Tuning  Quads— May  32 
Matchmg  Shortcut— May  38 
Quad  Feeding — May  52 
Mini-Vee — Jun  106 
Circular  Quads— Aug  101 
CR  Beam— Oct  73 

Blind 

Bridge— Jan  82 
Cabinets 

Eq,  Cabinets— Oct  64 
Careers 

FA  A— Feb  82 

Broadcast  Eng.— Aug  117 


FAA-Oct  124 

CB 
CB  Sets  on  6M— Oct  52 

Clock 

Economy  Clock— May  118 
Kitchen  Clock— Nov  121 

Clubs 
Oper.  Pub,  Service — Jan  96 
Ideas — Mar  79 
Ham  Jamboree^^^ct  108 

Code 
Learning  Code— Apr  85 
Code  OSC— Oct  75 

Commercial  Equipment 
Drake  R4A  &  T4X— Jan  76 
Heath  HW-18-3— Mar  50 
Redline  Minilab^Mar  82 
Drake  VHF  Con,— Apr  56 
Galaxy  GT-550— May  48 
James  Monitor — May  68 
James  Key — May  68 
Heath  IT-28— Jun  64 
Caringella  ACP-1— Jun  71 
M  Sc  M  EKl  Keyet— Jul  126 
Paxitronix  IC-3— Aug  71 
Knight  V-107  VFO— Oct  123 
Galaxy  RV 550— Dec  48 

Commercial  Equip,  Mod. 

HW-12  on  160M— Jan  12 

SB-610  Mon,  Scope— Jan  26 

Twoer— Jan  78 

SB-610  Mods,— Apr  42 

2M  Conv.  for 
Swan  250— Apr  50 

SB  100  to  6M— Aug  74 

NCX-3— Sep  6 

NC-300— Sep  62 

HX-10  Neutrlztn— Sep  80 

SB-200  Mod— Sep  148 

HW32A  VFO— Nov  22 

SwaixTCU  &  350— Nov  82 

SB-33— Nov  90 

SB-34— Nov  122 

Swan  250  &  T V2— Dec  26 
Compressor 

Suppressor  Comp— Jan  6 

Comp.  Preamp^Mar  10 

SSB  Escalator-May  127 
Console 

Operating  Console — Jan  52 

Cabinets — Oct  64 

Conventions 
See  Hamfests 

Converters 
See  VHF 
See  Receivers 

Corrections  &  Mods. 
Vackar  Oct  68— Jan  102 
Robbins  Sep  68 — Jan  102 
6M  xcvr  Sep  68— Jan  102 
Micro  Ult,  Jun  66-rJan  102 
2M  Rec.  Oct  68— Apr  63 
IC  Counter  Nov  68— Apr  63 
Ham  IC  Dec  68— Apr  63 
2M  xmtr  Jan  69— Apr  63 
6  Net  Jan  69— Apr  63 
QRP  Jan  69— Apr  63 
SSB  Clip*  Dec  6ll— May  127 
Tesla  Feb  69— May  137 
Antennascojie  May  69 — ^Jul  87 
Audio  Gen  Sep  69— Oct  131 

Covers 
Dec-Feb  Ampheham^Feb  76 
Editorial— Jun  120 

Cross-Words 
Oct  114 

CW 

See  Keying,  Filters 

CW  Here  OM— Feb  90 

CW  for  VHF  xmtrs— Jun  12 

CW  VOX— Aug  45 

Magikey^Aug  68 

CW  VOX-^Sep  125 


Q -mult.— Oct  68 
Unikey — Nov  66 

BX  &  Contests 

Yasme  DXpedtns,— Jan  32 
Around  the  World— Jan  7 1 
European  VHF— Jan  100 
Cold  Down  There— Feb  74 
No  Borders— Mar  32 
W1FZJ/W1HOY/KP4— May90 
KV4AA-May  91 
Without  6  elements— May  26 
Super  SS— May  51 
DX  from  DL— May  96 
Phonetics — May  98 
DX  Desk— Jun  54 
Rio  de  Oro— Jul  38 
Greatest  of  All— Jul  80 
Navassa  Open— Aug  111 
Iran  Amateurs;— Aug  138 
JA  Prefixes— Sep  150 
DX  Corner— Oct  12 
VP2KC— Oct  70 

Extra  Class  License 
See  License  Study 

FAX  -  Facsimile 
See  SSTV 
Facsimile— Jun  84 
Converter— Jun  130 

FCC 
Number  of  Licenses— Feb  4 
New  Amateurs — Mar  4 
RM-1311— Jul  99 
RM-1429— Jul  138 
RM-886-950-981— Sep  153 
RM-1455'1456— Oct  127 

Fiction 
Charlie's 
Broken  Dream— Mar  66 

Field  Day 
See  Operating 

Filters 
Selective  Aud.FOt.- Feb  12 
Zero  Cycle  Filteii^Apr  60 
Notch  FUter— Jul  72 
Xtal  Phasing— Oct  58 
TVI  FUter  Test— Nov  65 
Tuned  Filt.  Chokes— Dec  18 
Easy  Selectivity— Dec  28 

FM 
ANA^RC-19— Jul  76 
Listen  to  Repeater — Aug  4 
Multi-Channel— Aug  12 
Basics — Aug  72 
Deviation  Meter— Aug  96 
Rec-  Noise  Fig— Aug  112 
What  About  FM?— Sep  96 
AM  Xmtrs  on  FM— Oct  50 
FM  Practices— Oct  66 
Repeater  Freqs,-Oct  139 
Mobile  Inst.— Nov  80 
Rec,  Align— Nov  80 

Frequency  Marker 
See  Test 

Hamfests 

Editorial— Feb  78 
History 

Tesla— Feb  38 

Lamb  Dyer— Mar  64 

Ecstacy — ^Apr  14 

Who's  Who— May  4 

First  QSL— May  87 

Facts  &  Fads— Jul  68 

Genesis  of  Recep,— Aug  22 

WWV— Sep  39 

Tesla- May  137 

Electrostatics — Nov  56 

ApoUo  TV  &  Radio— Nov  58 

Morse— Dec  10 
HoisingtoQ 

432*er  Solid  State— Jun  24 

Light  Runs  Down— Sep  24 

432  Xmtr— Nov  50 

1-10  GC  Freq^  Mtr  — Dec72 
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Humor 
Zero  Cycle  Filter— Apr  60 
In  the  Begiiining^May  20 
Mondo  Harome — ^Jun  14 
Field  Day  Feveij^-Jim  40 
Appliance  Op — Jul  2 
CW  Can  Get 

Your  Goat— Jul  36 
Uncle  Wm-^Sep  19 
VidifUs  I  Have 

Known^ — Oct  34 
Cat*s  Paw— Oct  116 
Call  Letters— Nov  94 

I,  F. 

Alignment — ^Jan  61 
Alignment— Mar  65 

Incentive  Licensing 
See  License  Study  Course 
Number  of  Licenses — Feb  4 
New  Amateurs — Mar  4 

Integrated  Circuits 

Introduction- Aug  26 
Keying 

Sequential— Jan  74 

Charmin  Keyer— Mar  22 

James  Monitor— May  68 

James  Key — May  68 

CW  VOX— Aug  45 

Magikey— Aug  68 

UnJjcey- Nov  66 

Leaky  Lines 

IJun  68 
Aug  66 
Sep  144 
Oct  28 
Nov  4 
Le^al 
TVl  Suit~Feb  36 
More  TVI  Suit— Apr  4 
Suit  Report— May  138 
Linears 
Linear  Improve. — Jan  22 
Tri-band— Feb  10 
Mini-Bomb— May  94 
6M  Lineaa--Jul  20 
3-400Z— Sep  124 
Math 
Easier  Calculations— Dec  50 

I  Mobile 
See  FM 
Go  Mobile— Feb  58 
Generator-^May  24 
Theft  Protector— Jul  12 
Clothes  Line  Ant— Jul  25 
Heater  Switching— Oct  39 
Power  Supplies — Dec  70 
Modulation 
t      See  Transmitting 
Modules 

Pill  Box  Module— Jan  51 
Monitoring 
Heath  SB610  Scope-nJan  26 
H      Panadapter— Jan  44 
Morse  Code 
See  Code 
Nets 

Interest  Nets — ^Jan  104 
Networks 

ILC  Power  Reducer — ^Jan  38 
Attenuatot  Network— Dec  14 
Noise  Limiting 
p     Series  Gate^-Sep  50 

Operating 
m     Operating  Console— Jan  52 
■     Phonetics^May  98 

Field  Day  Fever— Jun  40 

»     Memorable  Field 
Day— Jun  44 
Ad  Libbing— Jun  133 

Oscillators 

Freq  shift  calc— Jan  58 

Xstr  osc— Mar  44 
Panadapter 

See  Monitoring 
Patching 

To  or  Not  To— May  56 

Phone  Beeper — May  88 

Telephone— Oct  24 
Phone-Patch 

See  Patching 
Poetry 

Rhyme  with 
Reason — Jul  78 
Power  Supply 

HV  Supply  Impr,— Jan  22 

Voltage  Control— Jan  24 


Adjustable  Supply— Mar  40 
Transformer  Rpr.— Mar  42 
Var.  D.C.  Load—Apr  18 
OA2  Problem— Apr  26 
Trlac— Aug  59 
Tubes  to  fSiodes^-Aug  111 
Diode  Stacks— Sep  7^ 
Capacitor  Covers— Sep  83 
Protector— Oct  40 
P.S.  for  XcvTS.— Oct  83 
Sextupler  Supply— Nov  62 
For  Transistors-^Nov  72 
Elect,  Vailac— Nov  88 
More  VR  Current— Nov  125 
Tuned  FUt,  Chokes— Decl 8 
Current  Limiter— Dec  31 
Mobile  F,S  — Dec  70 

Preamplifier 
See  Audio 

Propagation 
Better  Angle — May  78 
6M  D Xing— Jun  48 
Forecasting— JuJ  62 
Solar  Flares--^Jui  80 
Primei^Sep  98 

Public  Relations 
Classroom^Dec  40 

Public  Service 
Operation  Pub  Ser — Jan  96 
No  Borders— Mar  32 
Amateur  &  C,G.— Aug  122 
Our  Purposes— Aug  134 

Pulsars 

What's  Out  There— Feb  24 
QRP 

40M  1  tube— Jan  62 

Quick  &  Easy— Jan  72 
(also  see  Apr  63> 

6M  Rig— Apr  48 

New  Worlcf- May  46 

6M  Rig— Sep  1 2 

Xstr  Rigs— Sep  64 

2Vavv  Xmtr— Sep  78 
QSL 

New  Way  to  QSL— Jul  24 

Outgoing  Bureau—Aug  109 
QSO's 

Interest  Nets — ^Jan  104 
Avoid  Rout ine^ — Apr  28 
Religion  &:  Sex— Nov  40 
QST 
Letter  W7ZC— Mar  71 
Suggestions— Mar  77 
W7ZC  Letter— May  132 
W2AFJ  Letter— May'l 33 
W4PZS  Letter— May  134 
Board  Meeting — Aug  2 
Pro  ARRL— Aug  107 
Replace  ARRL?— Aug  140 
Elections — Sep  136 
QST  Board'-Oct  76 
Radio  Control 

R  C  Revisited— Jul  49 
Receivers 
6M  Net— Jan  48 

(correction  Apr  63) 
Weather — Mar  18 
Simple  Preamp— Apr  10 
2M  Converter — Apr  52 
6M  FET  Convr— Jun  34 
Compleat  AVC— Jun  36 
Police  Converter— Jun  104 
Tubes  to  FET— Jun  114 
S'Mtr,  de  Pegging— Jul  43 
Simple  BFO— Jur71 
Solar  Flare  Rec— Jul  80 
2M  Converter — Aug  4 
FET  Regen— Aug  6 
FM  Noise  Fig— Aug  112 
6M  Convert ei^Sep  13 
Series  Gate  Lim— Sep  50 
Autobandwidth— Oct  31 
Slower  Tuning— Oct  42 
Calibrator  Harm.— Oct  46 
Xtal  Filt.  Phasing— Oct  58 
Q-Multiplier— Oct  68 
IF  Notch  FUter— Nov  14 
Calibrate  Dial— Nov  18 
6M  Converter^--Nov  25 
Rec  as  Test  Eq^ — Nov  60 
Rec  Tweeker— Nov  80 
_  Calibrator — Nov  84 
RTTY 

Why  Ham  RTTY-Jan  42 
Autostart — Jan  56 
FSK  Exciter— May  84 
Scope— Jun  78 


T.  v.— Jul  65 

Tone  Generator— Aug  32 

AFSK  Gen.— Sep  53 

Scanning  the  Flyers 
Radio  Shack— Aug  137 
Six  Flyers— Oct  129 

Slow  Scan  TV 
See  TV 

Convertei^-Jun  130 
VS  Facsimile— Sep  150 
Color— Nov  20 
SSTV— Dec  34 

Soldering 
Tip  Tip— Mar  73 
Tip  Last  Longer— Jul  127 
Soldering  Outfit--Sep  20 
De-Solder— Sep  79 
P-C.  Soldering  Aid— Oct  11 

Spectrum  Analyzing 
See  Monitoring 

Speech 
Suppressor  Comp,— Jan  6 

Surplus 
TCS  Mods —Mar  6 
Kluge  Tube— Mar  68 
Catalog— Mar  97 
Conversion  List— Mar  96 
Band  Scanne^-Jun  127 
ANyVRC-19— Jul  76 
Ft  Surp,  Xtals— Aug  76 
Freq.  Surp.  Xtals— Aug  76 

SWR  ■*     ^ 

SWR  Bridge— Apr  22 
VSWR  Outmoded— Apr  55 
Indicator— May  60 
Connectors^May  66 
VSWR  Lettei— Jul  133 
SWR  Mo X -Nix— Nov  28 

Technical  Aid  Group 
Jan  80 
Mar  94 
Jun  110 

Telephone 

Inside  BeU— Oct  24 
Test 

Rack  Test  Leads— Jan  54 
IF  Alignment— Jan  61 
Sightless  Ops  Brdg— Jan  82 
Mini-Lab^4ar  82 
Scope  Preamp — Apr  6 
Var-  DC  Load— Apr  18 
SWR  Bridge— Apr  22 
100  khz  gen.— Apr  24 
SB 610  Mods— Apr  42 
Burst  Gen.— Apr  50 
S-unit  Atten,— May  14 
Antennascope — May  36 

(correction  Jul  87) 
SWR  Indicator— May  60 
IC  Count.  Readout^May  66 
Tube  Substitution— Jul  88 
Transistor  Checker — Aug  41 
Ft  Surp  Xstrs— Aug  46 
430-470  Sweep— Aug  62 
Xstr  Parameters— Aug  128 
Meter  Resistance — Sep  72 
Audio  Generator^Sep  88 
Xstr  Testers^Sep  135 
Incr.  Dipper  Rnge— Sep  158 
FET  Chirper— Oct  20 
Scope  Cabbrator— Oct  32 
Calibrator  Harm* — Oct  46 
RF  Bridge— Nov  32 
Rec  as  Test  Eq.— Nov  60 
Calibrator — Nov  84 
Diode  Checker — Dec  6 
Xtal  Calib— Dec  58 
Freq,  Meter— Dec  72 
Theory 
See  License  Study 
See  Transistors 
Reactance — Mar  14 
VSWR  Outmoded— Apr  55 
Loading — Apr  58 
Tuning  a  Circuit — May  124 
Intro,  to  LC— Aug  26 
Triac— Aug  59 
Tunnel  Diodes — Sep  8 
Light  Runs  Down— Sep  24 
Transistors — Sep  42 
Capacitor  Usage— Sep  90 
Propagation  Primer— Sep  98 

^  Class  A-B-C  Design— Dec  64 
Towers 

New  Support — Mar  56 
Tran  s  c  e  i  v  er 

Heath  160MHW18— Mar  50 
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Brand,  new  camera  switching  units  in  heavy  aluminum  case,  which  will  accept  the  output 
from  a  4  PD-150  or  other  camera  heads  &  provide  instantaneous  push-button  selection. 
Complete  with  dc  power  supply  for  filaments  for  all  4  camera  heads  together  with 
regulated  voltage  for  focus  coil.  Net  wt.  43  lbs.  1 17V  60  cycle  operation.  Stock  #18,  353. 
Regular  S995.  Close-out  Special  S79,95  FOB  Rockville. 
Ask  for  new  flyer  969DI  and  Warehouse  Clearance  Flyer  970J1  -free. 

pn  Ro  R^  I  ..n».^^t        DENSON  ELECTRONIC  CORP. 

PO  Box  85.  Longview  St.  ,303)  875-5198  Rockville.  Conn.  06066 


negatives    for 
p  •  c  •     boards 

BIGELOW    ELECTRONICS 
BLUFFTON    OHIO  45817 


What's  with  UFO's  ? 


Check  in  the  UFO  NET 


on  14,300  kc 


WEDNESDAY  NIGHTS  at  9  pm  EST 


I 


Cool  It— Mar  54 
Transistors 

Unijunction— Feb  14 
Oscillators-^Mar  44 
RF  Pre  Amp— Apr  10 
Silicon  Survey— Apr  30 
Class  A  Design— May  72 
Microwave  Power— Jun  4 

Checker— Aug  41 
Ft»  Meas. — Aug  46 
Triac— Aug  59 
2  Xstr  Xmtr— Aug  98 
Parameter  Tracer— Aug  128 
Magic  T— Sep  14 
Theory^-^Sep  42 
Blowing  Trans  is*— Sep  64 
Testing  Technqs.— Sep  76 
21/aw  Xmtr —Sep  78 
Testers— Sep  133 
Bias  Design— Nov  74 

Transmitting 

2M  Xstr+1— Jan  28 

{correction  Apr  63) 
Power  Reducer — Jan  38 
40M  1  tube— Jan  62 
Quick  QRP— Jan  72 
Sequential  Keying— Jan  74 
Tfi-band  Linear— Feb  10 
VFO  Hum-Feb  91 
TCS  Mods— Mar  6 
Balanced  Mod. — Mar  36 
Cool  It—Mar  54 
6M  QRP- Apr  48 
4  X  150  Sockets— May  120 
6M  SSB  Exciter— J un  18 
6+2  VFO— Jun  124 
Ancient  Mod* — Jul  14 
160M  VFO— Jut  100 
2M  Exciter— Jul  128 
3.5-30  mhz  VFO— Jul  128 
2M  Xmtr— Aug  98 
Magic  T— Sep  14 
2Wiw  Xmtr— Sep  78 
Taylor  Mod— Sep  84 
Mod.  Percentage— Sep  106 
3-4002  Linear— Sep  124 
Plate  Choke— Sep  1  47 
AM  Xmtrs,  on  FM— Oct  50 
Spotting  Switch— ^Nov  145 
Crystal  Oven — Oct  54 
G.G.  FiL  Chokes— Oct  62 
Attenuator— Dec  14 
SSB  Carrier— Dec  22 
Incremental  Tun.— Dec  62 

Tubes 
Tube  Substitution— Jul  88 
Tubes  to  Diodes— Aug  111 


Coohng— Sep  87 

TV 
See  Slow-Scan  TV 
Vidicon  SSTV— Feb  6 
Video  Modulator-^Jun  74 
SSTV  Sig  Gen— Jul  16 
Vidicon  Camera— Sep  129 

TVI 

Suit  Filed— Feb  36 
Ban  The  Ham— Apr  4 
RF  Tape— May  121 
Report  on  Suit— May  138 

UFO 
Sudden  Interest— Jan  70 
What's  Out  There— Feb  24 
Letter— Mar  70 

Velcro 
New  Material— Feb  32 

VHF  and  UHF 
See  2  meters  &  6  meters 
European  VHF'-Jan  100 
Twoer  PTT— Apr  16 
Burst  Gen— Apr  50 
Drake  Converters— Apr  56 
Vacation  Ant,""May  10 
Microwave  Power — Jun  4 
CW  for  Xmtrs—Jun  12 
432'er-Solid  State— Jun  24 
Designing  Tuners— Jun  60 
6M  Converter— Jun  66 
Promoting  VHF— Jun  73 
FET  Pre  Amps— Jun  76 

Cavitiest  Lines— Jun  102 
Band  Scanner — ^Jun  127 
6M  Linear— Jul  20 
432  Amp— Jul  27 
432 'ei— Jul  32 
6M  IC  Converter— Jul  46 
Passive  Refiec tors— Jul  91 
2M  Exciter— Jul  108 
2M  Conv^erter — Aug  4 
2M  Xmtr-2E26— Aug  42 
SB100-6M— Aug  74 
Circular  Quads— Aug  101 
FET  Chirper— Oct  20 
CB  Sets  on  6M— Oct  52 
CR  Beam— Oct  73 
6M  SSB— Nov  6 
432  Xmtr— Nov  50 

Weather 
Weather  receiver— Mar  18 

Workshop 

Rack  Test  Leads— Jan  54 
Soldering  Tip— Mar  73 
Wrinkle  Finish'=-^May  142 
PC  Board  Irnp.— Jul  75 
Solder  Gun  Tip--Jul  127 


Soldering  Outfit— Sep  20 

WTW 

Report — Mar  74 

^-Jun  54 

—Oct  12 
WWV 

Description — Sep  39 
432'er  Solid  State— Jun  24 
FET  Pre  Amp— Jun  76 
Coat  Hangers— Jun  80 
KW  Amp— Jul  27 
432'er— Jul  32 
Xmtr— Nov  50 
Freq.  Meter— Dec  72 

2  Meters 
Xstr  Xmtr+  1— Jan  28 
{correction  Apr  63) 
Twoer — Jan  78 
Twoer-PTT— Apr  16 
Convert er^Apr  52 
Turnstile  Ant,- May  8 
Vacation  Ant. — May  10 
Coat  Hanger  Ant*— Jun  10 
Whip  Ant.— Jun  58 
Monitor— Jun  68 
Pre  Amp  FET— Jun  76 
Twist— Jun  83 
AN-VRC-192M-FM— Jul  76 
Xstr  Exciter — Jul  108 
Converter^Aug  4 
2E26  Xmtr —Aug  42 
CR  Beam^Oct  73 

6M 
Six  Net  Rcvr.— Jan  48 
(correction  Apr  63) 
Portable  Rig — Apr  48 
SSB  Exciter— Jun  18 
FET  Converter— Jun  34 
DXing— JuB  48 
6M  Converter— Jun  66 
KW  Lineai^Jul  20 
IC  Converter^Jul  46 
SBlOO'to  6M— Aug  74 
Solar  Powered  Rig— Sep  1 2 
Coni^erter— Sep  13 
2lh  w  Xmtr— Sep  78 
CB  Sets  on  6M— Oct  52 
SSB  with  NCX3— Nov  6 
3  Xstr  PC  Conv-— Nov  25 

40M 
1  Tube  Xmtr.— Jan  62 
Dipole — May  30 

160M 
HW'12onl60M— Jan  12 
Heath  H\V18'3— Mar  50 
Vertical — May  70 
VFO  for  HWl 8-3— Jul  100 
Antennas — Aug  49 


^ 
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»5.95 

3  for  $16 


SALE  ON 

FAIRCHILD 
COUNTING-^      .^ 

"ICs"     ^^  r 

No.      Description  ^^H^  \ 

n   958  Decade  Counter  f 

n   959   Buffer-Memory  \> 
G  960   Decoder 


2N1906 


Driver        K 


HIGH.  POWER 
GERMANIUM 

^    (Watts)115 
(AMP)    15 


LOWEST  PRICES  ON 
LINEAR  AMPLIFIERS 

Gyaranteed.'  WJth  Spec.  Sheets/ 

$2.22  3«"*" 


Type 
IG  702 
D  709 
n  710 

b  711 


Use 

D,C,  Amphfier    

Operational  Amp     

Differential  Comparator 
Sense  Amplifier     


400n^<= 

NPN  HIGH   POWIR 

2N3632 
23W.  3A. 


I.SAMPa  $1 

2000  P  IV     I 

EPOXY  SILICON 
TRANSISTORS 

5  for 


Type 
n    2N2222 
H    2N2368 
U    2N27U 
3    2N2368 
D    2N3396 
D    2N3565 
2N3568 
2N363a 
D    2N3641-3 
D    2N3645 
2N3662 
2N36S3 
2N3793 
n    2N4248 
□    2N4284-5 
D    2 N 4288-9 
n    2 N 4290 


Sale 


INTEGRATED 
CIRCUITS 


F«irchild 
900 
903 
904 
910* 
914 
915 
923 
925 
927 
930 
932 
933 
944 
946 
952 
953 
954 
95S 
96L 
962 


D 


I « #  *  ■  *  I 


No. 

Buffer    V.,,.... 

3  input  GaU  flaiid/Nor    *^  ^xAr\r\^^ 
HMM^mt       . CHOOSE 

Duar  Two  Input  Gate    AKIY 

Dual  Two  Input  Gata    f:.      ' 

Dual  3  Input  Gala  Nand/Nor 

JKFIJpFlop  

Dual  2  Input  Gate*  Expander 

Quad  Enverlef   . 

Dual  4  Input  Gate  Nand/Nor 

4  Input  Nand/Nof  Buffer 
Dual  input  Gate,  Expander    ... 

Dual  4  Input  Power  Gate    

Quad  2  Input  Gata  Nand/Nor 
Dual  2  input  Inverter  Gate  .,,a 

2*2-3^ Input  and  Gate     H| 

Dual  4  fnput  and  Gate    ?T 

8  Input  and  Gate  w/2  outputa 
Dual  4  Input  Gate  w/axpand 
Triple  Gate    . 


1 1  * .  ■  I  ■ 


for 


^44    fen  41    ■    P«P 


t^'^^ 


2  AMP  400 
2  AMP  GOO 
2  AMP    800 

1  AMP  1000 

1  AMP  800 

2  AMP  1000 


lOforfl 
7  for  »1 
5  for  $1 

5  for  %\ 

6  for  $1 
4  for  \\ 


Terms:  ndd  postaRe.  Rated:  net  30*  cod's  25% 
Phone  Orders:  Wakefield.  Mafis,  ^617)  ^45-3829 
Retail:  2U  AJliion,  St..  Wakt>fi*;Id.  Mass. 


\Oi 


fOR  OUR  SPRING  ftARGAIN  CATALOG  OKi 
□   Stmiconductors       Q   Poly  Poks       □    Parfi 


5  for  $1 


POLY  PAKS 


P.O.  BOX  942  A 
Lynnfteld,  Mass". 

01940 


Buy  73  binders  and  win  the  love 
of  a  beautiful  girl.  StiU  only 
$3.00! 


ARCTURUS 


•  Color  focus  rectifiers,  14,000  PIV 
at  1  IVIA,  99^  each.  6,5  KV  -  79rf, 

•  Color  TV  yokes,  70*and  90*^ types. 
Fit  almost  all  sets  -  SI 0.95  egch 

•  1 700  Transistor  types  -  39rf  each, 

•  DS-501,  2N278  power  transistor 
types.  Cat,#349  -  69rf  each. 

•  HEP170,  Motorola  HV/Current 
epoxy  silfcon  rectifiers,  2,5  amps  at 
1000  PIV  -49^  each, 

•  PuNy  transistorized  UHF  tuners. 
Fit  most  sets,  Cat,#UHF567  -  $4.95 
each, 

•  UHF  tuners,  1  tube  type.  Fit  most 
sets.  Cat.#UHF3  -  $3.95  each - 

Complete  listings  of  electronic  items  at 
similar  barge fn  prices  are  available.  Write  for 
our    latest   catalog.    Minimum    order   $5.00, 

plus  postage. 

ARCTURUS  ELECTRONICS  CORP. 

502-22nd  St.,  Union  City,  NJ.  07087.  Dept.  73 

Phone  201 -UN4-55G8 


DECEMBER 
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LIBERTY 
PAYS 


MORE! 


SfSJI  MORE! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

ELECTRON  TUBES 
SEMICONDUCTORS 
Military  Eieetrenic 

Equipment 
Test  Equipment 


WIRE,  WRITE,  l>flONE  COLLECT!  WE  PAY 
FREIGHT  ON  Ml  PURCHASES  WE  MAKE 


PRESTEl  FIELD  STRENGTH.  METER 

(Model   6T4G) 

5|c  Never  Anything  Like  It! 

^  1  Man  Can  Do  a  Better  Job 

than  3  in  the  Same  Time! 

lifA  Goid'il/fine  for  Antenna  Installers ! 

Frequency  Range:  40  to  230 
and  470  fo  860  Megahertr. 
Calibrafed  outword  from  10 
to  50,000  Microvolts.  Nothing 
nnakes  It  easier  to  properly  and 
speedily  find  the  correct  place 
to  install  TV,  FM  and  Com- 
munication Antennas.  You  can 
measure   and    hear  the   signals 

vott    bat+ery    economically    powered 

nothing   else   like   iti 


with 

unit. 


this   4V2 
There  is 


Only  $120.00  FOBN.Y. 


Liberty  Electronics,  Inc. 

548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 
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Here's  a  transceiver  designed  for  the  amateur 

who  would  rather  spend  his  hard-earned  radio 
dollar  on  performance  than  frills.  The 
NCX-TOOO  is  built  to  meet  the  demands  of  the 
operator  who  needs  and  desires  a  high  perfor- 
mance SSB-AM-CW-FSK  rfg  with  solid-state 
dependability  and  plenty  of  power.  Add  to  this 
the  convenience  of  having  your  transmitter 
(including  linear  amplifier),  receiver,  power 
supply,  and  monitor  speaker  in  a  single,  com- 
pact, smartly  styted  59  pound  package. 

So  let's  look  at  the  NCX-1000,  starting  with 
the  doubfe*conversion,  solid  state  receiver. 
After  the  received  signal  is  processed  by  a 
double-tuned  preselector,  a  stage  of  RF  amplifi- 
cation, and  another  preselector,  it  is  applied  to 
the  first  mixer  for  conversion  to  the  first  IF 
frequency.  The  first  IF  contains  passband  filters 
and  a  stage  of  amplification.  A  second  mixer 
then  converts  the  signal  to  the  second  IF 
frequency  for  additional  processing  by  a  6-pole 
crystal-lattice  filter  and  four  IF  stages.  Finally, 
the  signal  is  detected  and  amplified  by  four 
audio  stages.  The  unparalleled  high  dynamic 
range  lets  you  tune  in  weak  stations  surrounded 


For  complete  (and  impressive)  spec 


by  strong  interfering  signals.  The  result?  High 
performance  for  SSB,  AM,  CW,  and  FSK, 
Sensi_tivitv  of  0.5  EMF  microvolt  (for  a  10  db 
S  +  N/N  ratio). 

In  the  transmitter  you'll  find  thr^  stages  of 
speech  amplification  followed  by  a  balanced 
modulator,  a  crystal-lattice  fitter,  a  filter  ampli- 
ffer,  and  an  IF  speech  processor  (clipper).  A 
mixer  converts  the  signal  to  a  first  IF  frequency 
for  processing  by  two  crystal  passband  filters, 
and  two  IF  amplifiers.  A  second  mixer  converts 
the  signal  to  the  transmitting  frequency  where 
it  is  amplified  in  five  RF  stages  before  it  gets  to 
the  grid  of  the  6BM6  driver.  Final  power 
amplification  takes  place  in  a  forced-air-cooled 
8122  ceramic  tetrode  which  feeds  the  antenna 
through  a  pi  network.  Other  features?  You  bet! 
Grid  block  keying  for  CW.  Complete  metering. 
Amplified  automatic  level  control  (AALCK 

So  here's  a  package  that  can  give  you  1000 
watts  PEP  input  on  80  through  10  meters,  1000 
watts  on  CW,  and  500  watts  for  AM  and  FSK. 
The  speech  processor  lets  you  double  yourSSB 
average  power  output  with  minimum  distor- 
tion. No  frills  with  the  NCX  1000.  Just  top 
performance. 

ifications  and  details*  write: 


NATIONAL  RADIO  COMPANY,  INC. 

Nl\%^l     111  Washington  Street,   Melrose,  Mass.   02176  (617-662-7700) 


^ 


«■ 


/^^^^C  ^j^C^r^  5 


from  the  Old  Man  himself. 


K0AXS 


wy  (5&zim&  ^ 


